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so accurately as to close tt completely 
animal can thus breathe merely by raising 
the top of its head to the surface of the water 
and can swallow its food m the water without 
a drop of liquid penetrating into the wind 
pipe and lungs since the fragments m their 
wiy down the gullet piss round the larynx 
where it is inserted into the posterior part of 
the nasal passage The e\temal passage of 
the ear (external auditory meatus) opens on 
the surface of the shin by a very narrow 
aperture even in a large whale tt is scarcely 
possible to introduce a goose quill into the 
orening The eyes are often placed so far 
behind and at the side that they he im 
mediately behind the comers of the mouth 
They are not inclosed in a bony orbit but 
only by a very thick white shin The pupil 
itself is not 1 irger than in an o\ 

The lower jaw forms a more or less c\ 
landed pointed irch or e\en a longish beak 
l here is scarcely any joint behind \od the 
coronod process or ascending ptrt of the 
lower jaw to which the muscles of mastication 
are attached in other mammals is dmost 
entirely wanting We will afterwards return 
to the dentition 

Ml these mod ficanons lead to \ery peculiar 
arrangements in the structure of the skull 
but these we will not enter upon in dctul at 
present Let it suffice to say that the petrous 
bone or bone containing the inner ear is 
sq irate from the other bones of the skull 
and the skull itself is not sy mmetncal one of 
the halves usually the right being always 
Urger This want of symmetry is often 
more marked in one individual than in another 
of the same species but always exists 

The neck is indistinguishable in the living 
ammal the head which is very broad behind 
bung attached to the trunk without the 
slightest appearance of constriction In the 
skeleton the usual number of neck vertebre 
seven arc indeed present but they soon be 
come fused with one another wholly or par 
Hally The vertebra; of the trunk have the 


processes but slightly developed md very 
liable to become detached those of the tail 
have no processes There is never any 
sacrum since the pelvis is wanting 
The fore limb forms a fin connected with 
the trunk by a triangular shoulder blade 
The short and usually flattened upper arm or 
humerus is entirely buried in the flesh of the 
body 1 he bones of the fore irm wrist tnd 
hand are firmly connected together by strong 
sinewy tissues or ligaments without my joints 
and ire enveloped by a tough firm skin 
The whole limb accordingly is movable only 
at the shoulder ami elbow joints 1 he digits 

ire indicated by rows of sm ill rounded bones 
often very numerous md the lermtnd bones 
or jhalanges are without nails 1 he hind 
limbs are altogether w rating Hut in some 
whiles there ire found some bones buried in 
the flesh which ire rudiments of a pclv is rep re 
suiting the thi 0 h and shin bones but which 
never become developed being found only 
in the embryo In most whiles there are 
also to be seen vertical dorsal fins formed 
like the tail fin of a skin supported by a fibrous 
and horny tissue 

The brain is relatively small but covered 
with numerovis convolutions In a whale 20 
feet in length and weighing 120OO lbs the 
brim did not weigh as much as 4*/ lbs In 
the small sjiecies like the dolphins howcv er 
it is relatively much larger and in jnrticular 
much broader 

Salivary glands are absent Numerous 
enlargements of the irteries and veins allow 
of the animal remaining a considerable time 
under water without the necessity for purify 
mg the blood by breathing T he teats lie in 
deep folds of the si m on both sides of the 
anus The pi icenta is diffuse composed 
as in the pachyderms of lobes or cotyledons 
distributed over the whole surface of the 
ovum 

The dentition presents very remarkable 
differences The teeth are nev er specialized 
always simple and have only a single root 


The 
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In the embryonic condition all the whiles 
hive very numerous rudiments of teeth simi 
hr in form ind structure to those of reptiles 
inclosed in i groove extending ilong the 
whole length of the nnrgm of the jiw but 
completely covered by the gum But the 
further development of these teeth is very 
different in different ciscs In some forms 
the true dolphins they ill cut the gum ind 
persist throughout life in very considerable 
number There are dolphins with more thin 
i hundred teeth in ill Others such as the 
killer whiles (O/ca gladiatot) hue i com 
parativ ely smill number 44 in ill ind in the 
bclugi or white while the teeth in the upper 
jiw disappear with age In others is in the 
sperm whiles the teeth cut the gum only in 
the lower jaw while the upper jiw remains 
without teeth In the bottle nosed whales 
( Hypetoodon ) only one tooth is developed in 
eich half of the lower jaw In the narwhal 
a single straight spirally twisted canine attains 
in extraordinary length especially in males 
usually on the left side of the upper jaw 
Lastly in the true or whalebone whales the 
embryonic rudiments of teeth persist only for 
a short time but soon afterwards disappear 
m order to permit of the development m the 
palate of peculiar horny plates known as 
whalebone of which we shall speak when 
treating of that family 

We thus find among the whales both a re 
duction in the number of the originally very 
numerous but uniform teeth and a disappear 
ance of the hind limbs in consequence of 
special adaptations Manifestly all whales 
had originally a considerable number of teeth 
manifestly they had all originally four limbs 
the hinder pair of which however has got 
reduced to insignificant traces 

The whales are not exclusively marine 
forms Some genera and species inhabit the 
large rivers of South America and India> 
But they are all so dependent on an aquatic 
life that they pretty soon die if cast on the 
shore They are rem irkably social always 


found in numerous shoals or schools and 
if several of the larger species are nowadays 
to be met with only singly or m pairs this 
fact is traceable to the persecutions to which 
these animals have been exposed Except 
in those cases the whales swim behind one 
another in long rows and since they always 
come to the surface to breathe and make a 
great noise m doing so these shoals can be 
perceived both by the eye and ear at great 
distances Ungraceful and clumsy as these 
animals appear when withdrawn from the 
water they are yet remarkably entertaining 
by the agility and flexibility of their move 
ments m their own element Incomparable 
is the swiftness with which they dart like 
arrows through the water without any great 
exertion No fish can be compared with them 
in respect of the ease with which they assume 
all possible positions turn head over tail and 
scorn all obstacles to their progress One 
must have seen a shoal of large dolphins with 
black backs and white bellies as they are 
often seen in the northern seas playing round 
the ship in heavy storms diving under the 
keel showing sometimes the upper sometimes 
the under side to form any idea of the enor 
mous muscular strength which these animals 
have at their command 

They migrate through wide expanses of the 
ocean and during these rapid journeys the 
movements of the animals as they follow one 
another are quite rhythmical The top of the 
head emerges for an instant above the water 
and at that moment the animal exhales and 
inhales with a great noise In the large 
species the act of expiration produces a column 
of vapour visible at a great distance which 
thus betrays to the fishers the presence of the 
whales I have seen large rorquals swimming 
round our ship at the d stance of a rifle shot 
and have been able to satisfy myself that the 
blow holes rise entirely out of the water in 
breathing and that the appearance of a jet 
shot up by a fountain begins only at some 
1 ttlc distance abov c the head This appear 
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ancc is according!) produced on!) b) the con 
duration in the colder air of the vapour ex 
pdlcd from the lungs through the blow holes 
A large whale, which I saw pass m> window 
at Nice did) for three weeks onl) shot up 
an insignificant jet which often was not \ tsiblc 
at all I he atr was wanner Onl) when 
the animals arc pursued and begin to breathe 
while the blow hole is still beneath the surface 
is there an) water carried up into the air 
along with the \apotir 
1 his process of breathing lasts onl) a few 
seconds l he head is then again submerged 
the back anil dorsal fin appear for an instant 
describing a curve limit the surface and at 
last the tail fin mnmentanl) appears but is 
agun imnitdi iti !j submerged while the head 
is raised anew A shoal of dolphins swim 
ming v lost In hind on< mother in a row pro 
tliicts in a wonderful!) deceptive manner the 
if |H iranct of i large serpent swimming on 
the surface of the w uer b\ means of vertical 
im lul it inns. 

All whiles are exclusively carnnomus and 
vf r) \ urinous Some feed on fish others 
e n c d mi iru s an«l cuttle fishes others ag un 
on rnM ice ins and molluscs The kind of 
fxxl in not dwa)s m proportion to the sue 
of the rava^cr numltrs must make up for 
deficit nc) m size. The; Greenltnd or right 
while sw shows ptcropoels a small kind of 
rnke-d mollusc in tons and the rorqual jmr 
sues shoals of herrings into hay s or the shores 
an 1 commits frightful ravages amongst them 
l he small sih-cics are much dreaded bj fisher 
men on account of the injur) the) do to their 
nets, the Iir^<_ ones are energetical!) pursued 
f >r tl e oil vi Inch the) )ieltl 

It apjicars tint the whales propagate their 
kind at all seasons for einHr>os have 1>een 
fund in the mothers at different seasons m 
the Mtne stage, of dev fJopnunt Hut nothing 
in known either about the congress of the 
vacs or the 1 nth of the voung After birth 
lh \ otng f llnw the moihe r alxmi for a little, 
an! on th. apj-anno, . f , linger are taken 
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») the latter who is ready to sacrifice her life 
for her offspring under her fin as shown in 
Plate \V 1 

\Ye div ide the order of the Cetacea into 
two groups the Toothed Whales (Dcnticete) 
which have teeth m the adult forms and 
Whale bone Whales (Mysticctc) in which 
the teeth are replaced b) whalebone 

THE TOOTHED WHALES 

[III NTJCf Tf) 

The Dolphins (O //•/unnh) 

The toothed wh lies comprise first of all the 
True Dolphins (Dtlphinida) which have a 
larger or smaller number of uniform teeth in 
both jaws and feed esclusiv cl) on fishes 
The Fresh water Dolphin the Susuk of 
the Hindus (Plata unfit gan^e/ica) fig 131 
belongs to this stock It is found in the 
Ganges and us tributaries and also in the 
Indus ascends prett) far up into the land 
although it ts always most abundant near 
the mouth It is distinguished from other 
dolphins b) its long thin beak slight!) curved 
upwards which has along the middle line a 
longitndin il ridge separating the narrow slits 
which form the blow boles h Ins about 32 
slightly recurved conical teeth which become 
longer neir the point of the beak The 
dorsal fin is m the form of a low tri ingailar 
lol»c 1 he tad fin is deeply two Jobed 1 he 
animal attains a length of onl) 6J/ feet 
T he back is almost black It is said to make 
use of Us l>cak to dig among the cane thickets 
on the river banks Its fat is used as a 
s dvc 

The large rivers of South America 
especially the Amazon and the Orinoco 
appear to be inhabited l»y several species 
of long beaked dolphins among which the 
s{>ccits calleal by the natives the Ima Bonto 
or Amazon Dolphin (Ima amazomca (gcof 
/rants)) fig is the best known The 
l«nk is straight and narrow and unlike what 
we fin 1 in other whales is set with short stiff 
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hairs The body is thick the dorsal fin very long- and v cry narrow at the end The 
■scarcely indicated the tail fin large but only blow hole is simple and has the form of a 
slightly hollowed out behind the fore limbs horse shoe with the convexity directed 


ri 3 —The Fit4 via cr Dolphin \rh j» / x** n) 

towards the forehead There are as many life and here and there arc protected ly a 
as 70 short wrinkled teeth thickened at the number of prejudices and superstitious tabs 
base These dolphins which arc very against persecution by the Indians Ihty 
abundant in mam local tics lead a very notsy attun like the I latamsta a length of only 

^ ui 


6yZ feet The Kick is bluish the belly of 1 
rose colour 


possession of a lon b btik with numerous 
teeth The Common Dolphin ( D Ip’ it us 


The true Marine Dolphins ( Dclphtnus ) d Iphis) fg 1 1 3 "h eh is f >un 1 in the 
tpproach this fresh water genus in the horse ocean in the Mediterranean and the Ked 
shoe shape of the How hole and in the Sen is the best known repretntimt « f tr 
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mcrly hi„My ^ untd m 1 
% Uxl oUq»c4 by the church in pcmxt of ] 
futmg Xielon relates that he saw poipoisa 
„„U 1 m Pans on Friday Porpoise flesh 
lets a rcry dccidul taslc of tram oil and nt 
the present day ns use as an article of food 
is confined to the high north 

rhe number of the teeth is much smaller 


, n the terrible Killer whale {Orta gladiator) 
fig 136 the hya.ua of the northern seas 
This formidable dolphin may attain the length 
of 26 feet It has a round head a short 
flattened and rounded ntU4.de and brand 
fort limbs rounded at the end The dorsil 
1 fin is \ ery high and pointed m the form of 
| a bent sabre the t ul fin large halfmoon 



Ifc 136 —The K « flha (0 agjdjo\ 


shaped the body slender black above white 
below often marked with white patches above 
the eyes and behind the dorsal f n The jaws 
hue only 1 1 very strong conical and slightly 
recurved teeth in each half 44 accordingly in 
all and these are all situated in front 
The killer whales swim in a line one 
behind the other wuh a speed that really 
nukes one dizzy to lool at them I have 
often seen them on the coasts of Norway 
they came only in heavy storms to sport 
round our ship They are the absolute 
tyrants of the seas and work fearful slaughter 
among the seals and among other cetaceans 
Cschncht a Danish anatomist who has 
occupied himself with the Cetacea m a \ery 
thorough manner found a seal sticking in the 
throat of a killer whale of about 16 feet in 
length which had owed us death to its 
voracity since it Was presented from swallow 


mg this seal by having thirteen norpoises utd 
fourteen seals already engulfed in its stomach 1 
The shoals of 1 iller whales ittack the largest 
cetaceans and vanquish them 1 hey are said 
to be peculiarly fond of the fit fleshy tongues 
of the whalebone whales \\ h tie fishers de 
test them because the whiles soon leave the 
parts where the 1 iller whales show them 
selves and the whalers cannot harpoon the 
tatter because of their rapidity I hey are 
frequently 1 died with explosive bullets fired 
from weapons of wide range Frequently in 
the eagerness of their pursuit they are carried 
too far in their chase after fishes and seals 
and thus find thur way into rivers or get 
stranded on the shores 

The Pilot whale the Caamg Whale of the 
Scotch {Globicephalits mclas) fig 137 although 
a near ally of the kilter whale is nevertheless 
1 widely distinguished from it by ns pacific 
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character, and by the quiet submissiveness keel The fore limbs are Jong and pointed 
with which it often gives itself up to man and attain the length of nearly 5 feet The 
An accumulation of fat fills the whole space dorsal fin is short but pointed the tail fin 
between the end of the upper jaw and the deeply lobed The body is quite black with 
back of the head so that the head appears the exception of a white stripe along the 
almost round but blunted in front The body bell) There is the same number of teeth 
19 to feet in length is spindle shaped as in the killer whale and they all lie ob 
\ery thick m the region of the pectoral fins hquely in the gums so that the small conical 
thin towards the tail and flattened on the crown alone projects The teeth are \cry 
sides the back thus forming a sort of blunt apt to disappear 



F"g 137 — The Pi o whale or Gnml {Clot pkaluinlt 


The p lot whale or g/ tnd as the inhabitants to be stranded on the shores On the 
of the Taroe Islands call it ilwajs lives in Orkney Shetland and Faroe Islands (his is 
numerous shoals frequently numbering several a common spectacle and the inhabitants of 
hundreds of individuals and it feeds chiefly the last mentioned islands would be un 
on squids calamaries and cuttle fishes but fortunate if there were not at least one shoal 
also on small fish like the herring It swims of pilot whales stranded during the >ear 
slowly showing the whole length of its back Old laws regulate the capture of this animal 
abov e the w ater and it is seldom seen in On a signal being giv en from a fishtng boat 
dulgtng in the violent exercises in which the that the pilot whales are approaching boats 
dolphins and killer whales take so much are sent out to surround them and drive them 
delight The shoal follows almost blindly towards a bay so as to strand them and the 
the movements of an old male who acts as crews begin the slaughter as soon as the) are 
leader When an) of their number are certain that the animals cannot escape ITom 
wounded the others collect round them and two to three hundred are often killed at once, 
do not leave them even though their own life It is calculated that each animal yields a tun 
is threatened The fishermen endeavour to of tram oil The flesh is eaten both fresh 
driv e the leader ashore and if they succeed and salted and cured like bacon The fresh 
in this they regard the whole shoal as captured meat is compared to coarse beef The pilot 

It appears to be the lot of the pilot whales whale fisher) is an important resource for the 
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inhabitants of the Tiroe Islands On the 
yth of January i Si 2 a shoal of these animals 
\vis stranded at Paimpol in Brittany after 
the fishermen had driven the leader ashore 
where he bellowed like a bull The shoal 
consisted of 7 males 51 females and 12 such 
lings One of these animals lived five days 
in a bay which he could not leave on account 
of the shallowness of the water at the mouth 


The Beluga or White While {Beluga 
leucas) fig i 0 8 is very like the previous 
spec es as regards the form of the head and 
body but the flippers are much shorter and 
the dorsal fin is iltogether wanting With 
reference to this character the name Delphm 
apterus ( finless dolphin ) has been chosen 
by some as the name of the genus The 
dentition is likewise similar to that of the 
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pilot whale only the teeth ar<» 

a " d ,lla > « -ry apt to be festTlX "he T" " ““ “ ' ts H™* “ 

ahance °f age especially ,n the upper , a „ -x , ShlpS W,th W m the conviction that 
T = whole body ,s of . bnlhant^LS „ d 1, “ ‘° ^ f °“ nd ^ The Eskimo 
' i°" “ 1 °“' Burr 5 the 0tI,er ha " d «te™ the 

le„ ,U S r"""^' d0 ' P,1,n ' ,h ‘ ch ma y attain a r r «h J Wu « a «*y highly both when 
" t f°r 0fe “ a " da 1«ayshiesmTls m l h u “ ^ “ d *hcy therefore ay 

A^oZ’rl 1 :^ P-oft theTtllrr " ~ According Z 


.. “-*v» uinays ines m shoals m 1 1 l,lc y tneretore try 

the ormmen, of the western parts of the ,h u r" an,mal ln "« s Accord, ng to 
am ' C ?t Ce T, fr ° m Dthrmg S Strait » Green leml aCCOm P a "'= d hy shoals of 

, S f° m “ m “ SOUlh ^ a " d flatfch 'I as 


hnd T» 11 nn S s strait to Green hemnr, 1 & , uin P aniecl b y shoals of 

a flat&h wh,ch ™ « » 

nZl"' IT™ ' h ' F “* ff'rlb near , ^ NarWha ‘ ««*»«) fig 

l r , r ;," 5 " 8 ,he "-■> - -1 ™^ s th = s. 

•-he 1 bp a *£ .he u:: d , b l y v?™ *■ a — p 


11 h till at ^ c stuary at every head anti K t S m the form of »ts 

Like h " " 1S k,lled hy a bullet "n , , My aS WC " as “> the absence of 
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white, mottled with numerous brown spots has no teeth in the lower jaw, and in the 
The animal attains at most a length of 20 upper jaw only two straight canines are 
feet, frequents the same parts of the Arctic formed in deep sockets of the maxilke In 
Seas as form the home of the beluga and the female these teeth remain through life 
feeds on ceplnlopods holothuriins, and fishes m the sockets, so that it seems to be tooth 
The mouth is \ery small less but in the male one of these canines 

What distinguishes the nmvhal from all grows straight out to an extraordinary length 
other cetaceans is its peculiar dentition It There have indeed been found rare examples 



F k 139.— The Narwhal ( Vortodv* tnoaoetroi) 


of narwhals with two tusks but in this case of spinlly twisted strands and may attain 
they were alwajs unequally developed, and a length of 10 feet On these tusks for 
usual!) it is the left canine which grows out which high prices were formerly paid has 
in this manner, while the right remains been founded the fable of the unicorn which 
embedded in its socket In consequence of still figures in the English national coat of 
this peculiar dentition the want of s)mmetry arms 

which characterizes the skull of cetaceans Manifestly the tusk of the narwhal is a for- 
generally reaches its acme in the narwhal midable weapon but it is apparently used only 
In the embryos two small incisors and an in battles bet w een males and not as a means 
upper molar are also to be seen but these of defence against enemies or for other pur 
are soon lost poses Broken or injured teeth are often met 

The socket of the canine which forms with but the narwhal has never been seen to 
the tusk is so wide that the premaxilla (the use its tusk against the killer whale, which 
bone which holds the upper incisors when commits fearful ravages among them All 
present) comes to form part of its wall The observers are agreed in depicting the nar 
tusk is straight, and composed so to speak whals as peaceable creatures and excellent 
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swimmers which m grate in numerous shoals 

when driven on by the ice masses by which Sperm whale Family ( P/ysefer fa) 

they often get forced into bays and there Thsfan y cons sts of those forms vhchha efu y developed 
hemmed m and suffocated The Europeans teetl only ntheI ° cr J a 

do not often pursue them but the Eskimo As representative of a group of pretty 
are \eiy eager in the chase of this an mil numerous but little known cetaceans with 
pnz ng its flesh very hghly only two permanent teeth in the lower nw 


1 40 -The Bo ehedo Com 0 

o' It ,he or Common 

Beaked Whale nslrahu) fa 

40 Th s whale which atta ns the length 
of abont 96 feet usually tnhab ts the Arct c 
Seas round Greenland but some tndmduals 
een stranded on our coasts The first 

good deset p„on of this spec es was gts e:"; 

John Hunter ,0 whom „ owes „s End sh 

o-a„d whose deserpnon was based" o" 

1 u " ™ 8ht 10 the T h™es I„ w nter 
this whale m grates pretty regularly as f<r 
J-he waters of Ic e, an d and J F™ 

rennrlnU S . furlher increased by a 

“ "'O 'ert cal plates „ hlch 


stand up Id e walls on the outer edges of the 
jaw bones (nrntll*) The flattened snout ,s 
com nued in front of th s swelling The Ice 
landers compare its head to that of a duck 
1 he opening of the mouth is small In adult 
an mals there are only two large conical teeth 
in each half of the lower jaw near the front 
ut in joung animals ,n each half of the jaw 
both above and below a dozen small teeth 
begn to be formed but they never cut the 

gum and are soon re absorbed The fl ppers 

> e tery smal! the dorsal fin potnted Vnd 
=!» small .he,alfi„„ otdmdedmtolol)es 

o„ ,b r r ,' Sgray ,n,:1 '”"g 10 black darker 
on Ihe back than on the under side The 

f eed ce pbalopods I„ the northern 
aters they are ver> eagerly hunted for the r 
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fat which is of excellent qualit) and is largely long headed) to the monstrous size of its 
used for mixing with spermaceti head which makes up about a third of the 

The Sperm whale or Cachalot {PhystUr whole length of the body m old males ac 
macroccphalus) fig 141 owes its Latin specific cordingly upwards of 30 feet in length Along 
name (derived from two Greek words meaning with the right whales and rorquals the sperm 
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flattened ind the crest on the back part of 
the head is continued forwards on the edges 
of the upper ji« so as to form a wide basin 
There is no resemblance at all between this 
skull and the head of the !tv mg animal The 
enormous C)lmder which forms the latter is 
in fact composed of sinewy tissues forming 
large cells filled with a fat which at the tern 
peraturc of the animal is fluid but which in 
the solid form is known as spermaceti oree/iu 
It is chicflj for the sake of this fat that the 
sfKrm whale is pursued A large male may 
JiclJ is much is twelve tons of spermaceti 
for the valuable substance ts contained not 
°"1> m the cells ,hc head but m a long 
cclluhr tube »h,ch runs dong the back The 
■ •.mu, on ,S peculiar The upper Ja v, has 
rudiments of too, h during embryonic 
, ,ht '“" cr J 1 " 's armed vvuh large 

'rung 00, 1,0,1,00,1, which are at first sharp 
' ri ‘™‘"b-6etblnn,eda„dvvh,7h 
u CUUj , 11,10 '“respond, ng pus thc 
n r Y J '" * h ™. ,ht cr( -ature shuts ,t, mouth 
u s.armnhdes of which there are pro- 

■' he Other those or the northern hem, 
h*s ^-/-UsclusnConou;: 
cuttle fishes B ,ga„„c sntcT ‘7 en ° r "’° US 
occasionalh L”h rare , " hKh ^ 

of thecrou^ ,^ io ' n compa„blo", th , h o stro 

.h„»; sr:z: nccdK ' 

slated thtt the s,enn C1 'l 1 t haSnlrCld> becn 

15 in the solo 17 7 ° 15 p ™ cd ,hat 

"m'ci>a.,undamt,r'Xt er '' h ' Ch ‘ S 

1,11 tb s whale „„ r ! ! , ' a mci| u>crt 

l ^ns „h, c h the am 

I ast is m article i„ } & * tstCcm «I m the 
U ; c perfumers aiTvlr" 51 f ° r 
ortwnetl directb fr 0m ,i IS not on ^> 

^e»,s, found ,;jrin C ,; n,mil,Kl ' fb " ,ls 

;>»m .he sue of one sn,, 1 - '7'“'" "imps 

■hat ll esc lit,) masses art formii 


bladder or the genital glands of the male 
The teeth are also used for the same purposes 
as n ory 

The chase of the sperm while ,s difficult 
and dangerous difficult because the animal 
avoids man more carefully than any other 
cetacean and remains ondivmg much longer 
under the water dangerous because when 
wounded the creature defends itself with 
courage attacks the boats and ev ell the ships 
endeavouring to cipsize them or to pierce 
their sides Numerous cases have been 
known m , v h,eh ships have had their sides 
shattered by sperm whales which dashed 
against them with thc utmost rapidity giving 
a shock with their heads like that indicted by 
the run of an ironclad 


the whalebone whales 

VWTICETE) 

The members of this group are much less 
numerous than the toothed whales The 
e.ad vv h ch ,s always massive relatively very 

Z T 1,05 “ " eab of 

O l p ica outline a mouth vv.th an enormous 
?' 1 r ° m 7 ™f of which hang down the 
bon,) phies which yield the whalebone while 
the lower part of th(!caut)ls fiHed with an 
of fa, ° us !° nsile C0m P 0sed almost entirely 
scparui '' CS ° f the l0 '' er J™ 1 

hgamem TT* b > a ra,h “ >°™ 

vvfak a h ° Se C ° Untncs "bioh the 
lower !v ° ‘ S T"" 1 ,h “= bones of the 

In the ' arc “ scd as Sf re posts at field gates 
Zv,7° f,he,r Offfttn'sstion the vfhale 

^Zhlll: 7777-* bnom the 
boles »>, i, i a lave double blow 

"-„7™„r of '' hi ' hare " b > a 

nonZZeciTSer 11 ,lMt lbc cml 1" 

concealed in a "e'er cut the gum are 

round the avv n'T? ■“»« ™„„,„g 
form to thus 7 ,““ tooth similar m 

absorbed as the am™, grow! " ha ' C UC ° mL 
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mouth by the small grooved edge, while the) 
present to the exterior a firm, slightly curved 
edge, and on the interior are broken up into 
a number of cylindrical fibres, the ends of 
which form the third side of the triangle 
which slopes away from the middle line of 
the palate towards the outer edge of the 
mouth Into the above mentioned groove on 
the upper edge of each of these plates there 
sinks a fold of the mucous membrane, which 
is richly charged with blood-vessels and 
secretes the horn) substance. These closed- 
packed whalebone plates, the number of 
which may amount to 200 on each side the 
middle ones with a length of about 15 feet, 
while the edge attached to the roof of the 


mouth is only about 1 foot in length, form 
b) their union an arched sieve, in the cav it) 
of which lies the tongue 'I he water runs 
through the free fibres on the inner edges of 
the whalebone, while all the small molluscs, 
crabs, and fishes are retained 

These enormous animals feed in fict, 
chictl) on small swimming creatures shell less 
pteropods, crustaceans, &c . which swarm m 
the northern seas, and are swallowed b) them 
in tons The throat of the whalebone wh dc*s 
is pretty narrow but its narrowness his 
sometimes been exaggerated, since fish of the 
size of a herring can be swallowed quite eastl) 

It is known that the hernng fishers are verv 
glad to see the rorrju ils approach their coasts 




the whalebone whales 
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l>ecause they know that these whales drive 
shoal', of fishes before them 
Two chief groups -ire distinguished the 
Fin backed Whales ( Bitetnofltnda ) with 
longitudinal parallel folds extending from 
the throat to the bell) and a dorsal fin and 
the Right Whales {Baletnida) which hate 
neither folds nor dorsal fin 

Fin backed Whales (St/a f/ln/i). 

As representative of this family an illus 
t ration is given of the Rorqual {Bctlecnoplcra 
hoops Pit) sahts antiquorum ) fig 142 which 
may e\ tn ittain the length of 1 1 5 feet and 
is pretty frequently met with on the coasts ' 

I f In-line! and Norw iy Its true home 
ijpeirs however to be further north 

It is the longest most slender and most 
„i!c <f ill whilcbone whales The head 
is rel [tilth short the body sj indie shaped 

II e ll 1 1 ers (lit si on and curved the dorsal 
I n sm til sickle shaped j 1 need v cry far back 
the 1 1 1 I ro 1 1 tnd ll ilf moon shaped The 
rtrquil is Hick above white below The 
v tr U f Ids ire. bluish black at the base 
I he wh UeU nc \ 1 ites ire small and of I ttle 
\ due. t he animal has little blubber and 
s nee it is courageous and rap d in its move 
ments ind when in danger attacks instead of 
flu it is sel lom pursued 

Ihe rorqual feeds chiefly on fishes It is 
fond of remaining for a considerable tunc at 
< lit | lace w! tn it f nds that the place suits it 
At Nice 1 saw one of this sj ecies swim daily 
I ackw irds and forwards in front of my 
win lows between Antibes and Monaco for 
weeks together and sometimes u came so 
nor the shore as to alarm the promcnaders 
on tie Ik. ach It had a group of dolphins 
( h\ mg roun ! it ind ay jiearcd like a sov erugn 
Mirroja led ! y his coun It was afterwards 
Mranled u St Itojkz (1 rench dejartment 
‘ f \ ar) (n ll e course of our v ov age a1on„ 
the Norwegian coast we were accompanied 
T r s ten! thts in the Wat Altcnfjorxl by a 
fa ) ta! of abo u il «. length of a two-master 


which approached so near us that we could 
fire a bullet into its back which appeared 
scarcely to tickle it Without any apparent 
exertion this monstrous animal could traverse 
the waters with a rapidity which rendered it 
difficult for the gulls that swarmed around 
to follow it Agile and powerful as it is 
the rorqual loves to tumble about after the 
manner of dolphins On one occasion when 
in the latitude of the Lofoden Isles we re 
peatedly heard thundering noises at a distance 
as if proceeding from heavy artillery \\ hen 
we approached we saw a large rorqual which 
jumped out of the water then plunged its 
head underneath the waves turned itself 
vertically downwards made two or three 
rapid v ibrations v\ ith its enormous tail which 
we guessed to be at least 20 feet in breadth 
and then brought it down with a mighty 
stroke on the surface producing a noise 
which resounded far and wide It continued 
this exercise for hours together 

The Right Whales {Bala ta) 

The Greenland or Right Whale {Balenta 
m) sheet ns) of which there is a full page 
illustration (Plate XVI ) showing a mother 
with her young one forms the type of the 
whalebone whales without a dorsal fin and 
without ventral folds In contrast with the 
rorqual it is very clumsv thickset and un 
gainly It may attain a length of upwards 
of So feet and a weight of nearly 150 tons 
The head is one third of the whole length 
The body is short and round and decreases 
in thickness towards the tail very rapidly 
The flippers are heavy and thick the tail 
only slightly lobed The right whale is not 
very agile and not much given to sports yet 
it swims pretty quickly It repels an assail 
ant with little vigour except in those cases 
in which a mother tries to defend her suck 
ling 

This species to which a very simihr but 
smaller one known as the Cape Whale ( B 
ai/slt 1 Its) corresponds in the Antarctic Ocean 



Plate XVI. - THE GREENLAND 
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has been dn\en back by the ceaseless pursuit 
to which it has been exposed since the middle 
ages to the remotest parts of the Polar seas 
The chase is in itself not very dangerous 
It sometimes though rarely, happens that one 
of these whales capsizes a boat with a stroke 
of its tail or carries the boat down with it in 
diving when the sailors have not succeeded 
in cutting at the right moment the rope to 
which the harpoon is attached The dangers 
which threaten whalers are those to which 
all navigators in the icy regions round the 
poles are exposed and every year a certain 
number of ships are lost through being caught 1 
and crushed in the ice In spite of these , 
dangers the pursuit is active!) carried on in 
both the Polar seas for the sake of the tram 
oil and the whalebone A Greenland whale 
60 feet m length )ields 24 tons of oil and 
about 32 cwt of whalebone 

While the Greenland whale formerly 
adv anced as far as the Ba) of Biscay it now 
seldom crosses the 65th parallel of north 
latitude The southern whale till about fifteen 
years ago used to come pretty regularly as 
far north as the Gulf of Mexico, but now 
probably m consequence of the pursuit carried 
on uninterruptedly in the Pacific Ocean (the 
Sandwich Islands forming the headquarters 
of this business) the fisheries already men 
tioned as carried on in the channel between 
the island of Trinidad and the mainland of 
South America have come to an end Perhaps 
these whales have also been scared away by 
the increasing steamship traffic The Green 
land whale also speeds away on hearing any 
noise The utmost possible quietness is an 
essential condition of a successful chase 

[Some peculiarities in the mode of whale fishing 
in the Antarctic Ocean at Kerguelen s Land are 
mentioned by Moseley in his l\otes of a Naturalist 
on tie 0 ‘aUtn"cr [chap 1111) — A difficult) would 
arise from a whale when struck running through 
the thick beds of kelp ( Macrocy stis) which cverv 
where form tangled barriers at a certain distance 
from shore This is got over by having large ver> 
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sharp knives ready vvh ch are held close bes dc the 
line as the boat scuds through the water dragged 
by the whale and cut a clear passage in the weed 
The whales are killed by means of a bomb a 
cylindrical iron tube full of ponder provided with 
a fuse and pointed at one end at the other pro- 
vided with feathers like an arrow The whole is 
not unlike a large cross bow bolt The feathers 
are made of vulcanized imha rubber and when the 
bolt is rammed into the gun from which it is fred 
arc wrapped round the end of the shaft As soon 
as the bolt leaves the muzzle they expand and 
prevent the bombs wobbl ng or capsizing 

The invention is extremely ingcniois. The 
bomb is fired from a heavy gun from the shoulder 
and is good up to about fftecn paces It is fired 
into the whale just behind the flipper 

It goes in and after a while makes a loud 
explos on often killing the beast almost at once 
Four kinds of whales arc common about Kerguelen s 
Island but only one the southern whakbonc 
whale is regularly hunted S milar bombs 

arc now regularly used in the North ] 


GEOGRAPHICAL DISTRIBUTION \SD DESCENT 
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It is difficult if not impossible to say am 
thing definite regarding the geographical dis 
tnbution of the whales The ficdity with 
which these animals traverse enormous e\ 
panses of the ocean and the readiness with 
which they undertake distant migrations the 
difficulty in procuring the necessary material 
for the distinction of species and genera the 
rarity of many types which inhabit the high 
seas the numerous accidents by which these 
animals get earned away out of their usual 
domain and stranded on shores without one 
being able to learn whence they have come 
and lastly the persecutions of man which 
have dnven them away from their onginal 
homes all these circumstances combine to 
hinder us from aiming at definite conclu 
sions on this subject 

The two great groups of the toothed 
whales and whalebone whales are distributed 
„,er all seas and .1 the litter ire feund 
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chiefly in the cold Polar seas we cannot say 
that thcj are wholly excluded from the 
temperate and warm parts of the ocean 
The Basques former!) fished the Greenland 
whale off their own coasts and till about 
i$6o there was a whale fefcmg station an the 
channel separating the island of Trinidad 
from the coast of South America Only a 
few individuals to be sure were captured 
ever) )ear but there were alwa)s sonic 
ought sooner or later in passing through 
this strait \\ c can thus assign a restricted 
domain only to certain species such as the 
fresh w ater dolphins the beluga the narwhal 
and the true porpoises which are confined to 
the northern seas but as regards all the 
other more or less abundant t)pes we must 
sa) that the) arc found in all seas and that 
their presence in large numbers in this or that 
sea appears rather to depend on secondary 
causes such as abundance of food safety 
from pursuit and so forth 

Similar difficulties are presented in in 
aestivating the origin of the cetaceans In 
the Cambridge Museum there are preserved 
a few fossil vertebra; belonging to a whale 
different from all other know n species The) 
were discovered in the diluvial loam of the 
neighbourhood but Professor now Sir 
Richard Owen found the appearance of these 
vertebra, to agree so close!) with that pre 
sented b) the fossil remains of the kimmeridge 
Cla) of the Jocalii) that he came to the 
conclusion a conclusion however onl) very 
doubifull) expressed that these vertebra 
ma> have been washed out of Jurassic strata 
into the diluvial loam in which the) were 
found If this surmise should be confirmed 
then these vertebra would be the oldest 
known Tonvnrts of placental mammals and 
the cetaceans would therefore have to be 
regarded as having preceded all other Mono- 
del{ hia. In that case accordmgl) one 
m gbt not find the roots of this stock in other 
orders from which it has l>cen attempted to 
derive il This is still an open question 


But with the exception of this still doubtful 
case the earliest fossil remains of cetaceans 
that have )et been found belong to the 
Miocene Europe has y idded a great num 
ber of such remains from Pliocene strata 
1 t\ the Pliocene period the mouth of the 
Scheldt appears to have formed a bay in 
which numerous shoals of whales were 
stranded from time to time America has 
likewise yielded many of the same kind of 
remains dating from Miocene times But 
these remains teach us nothing whatever 
concerning the derivation of this order for 
the large groups of the toothed whales and 
whalebone whales are already represented in 
the Miocene and even the secondary sub 
divisions are not wanting there It may 
accordingly be said that from a pakeontologicil 
point of view the Cetacea present themselves 
on their first appearance with all the characters 
which now distinguish the various groups 
Embryological studies again are too in 
complete and fragmentary to allow of any 
well grounded conclusions on this matter 
Anatomy reveals to us a number of points 
which indicate a low organization related to 
that of the reptiles The absence of marrow 
cavities in the long bones the spongy nature 
of the bony tissue general!) the structure of 
their vertebra only imperfectly fused with 
their apophy ses the arrangement of the bones 
of the si ull which often exhibits gaps and 
breaches of continuity the uniform character 
of the dentition which is composed of un 
specialized teeth often set in a continuous 
groove without distinct sockets the absence 
of fleshy movable lips the smallness of the 
brain compared with the size of the body— 
til these characters appear to be derived from 
the reptiles The fore limbs although re 
Gaining in a certain measure in the embryonic 
Condition yet show by their organization 
«md especially by the large number of the 
phalanges or small bones of the fingers a 
tolerably close resemblance to those of the 
large extinct sea reptiles the Enaliosauru 
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whose best known representativ es are the 
Ichthyosaurus and Plesiosaurus 

On the other hand we can point to char 
acters which are plainly the result of a retro 
grade dev clopment The small bones found 
in the pelvic region in many cetaceans mam 
festly show that the ancestors of the whales 
had hind limbs which became degraded 
through a process of special adaptation and 
finally disappeared In all the senes of 
exttnct and liv mg mammals and reptiles yet 
known we cannot point to any type to 
which the whales could be attached without 
violence. The Zeuglodonts large marine 
forms with hind limbs belonging to the 
upper Miocene and the Pliocene unite cer 
tain characters of the whales with a den 
tition similar to that of the seals but it is 
impossible to regard them as representing 
the primitive t)pe of the whales which are 
contemporary with them or even precede 
them The diffuse placenta connects the 
cet tceans w ith the ungulates If it is possible 
to connect the other placental mammals in 
more or less direct lines of succession with 
tne old dv arf mammalian types whether 


«9 

marsupial or otherwise which have been 
discovered in Tnassic and Jurassic strata 
such an attempt would be altogether impos 
sible with the whales How could animals 
with a reptilian dentition be derived from 
old stems which already possessed a speci 
alized dentition and molars with double 
roots 1 

All these questions are insoluble in the 
present state of our knowledge. The balance 
inclines at present perhaps in favour of a 
direct connection of the whales with the 
extinct sea lizards the Enahosaurs on the 
one hand and the Mosasaurs and Cl dastes 
of the Chalk on the other although all these 
have only a single joint surface at the back 
of the head (a single occipital condyle) while 
the whales like all mammals have two If 
this surmise should be confirmed it would 
furnish a beautiful proof of the evolution of 
the class of the Mammalia from various 
stocks Cut for the present these arc only 
doubtful surmises which nevertheless are 
better supported than those which would 
derive the whales cither from the seals or 
from the ungulates 



the sea-cows 

(SIRENIA) 


F iM U lieili v'jri mLkout dora) or rcntral fins »itb a snwH ficad and d si net neck th ck 1 ps set \ nh tactile 
ha r, molars nuh broad cron ns nostrils at the end of the luuiile and pectoral teats 




At the first glance we perceive that the ! 
bo 1) of these inoflensiv c herbivorous animals 
ri st mbits that of the whiles »n its general 
form in the possession of a horizontal nil 
mil of tlij i ers, mil in the absence of external 
t irs mil hind limbs \s in some whiles 
one or two small bones ire indeed found 
1 r liI in the flesh in the peh ic region repre 
settling ill undev elof ed | eh is but external!) 
n i trice of i hind limb can be seen Jn the 
skeleton some other clnnctcrs can be pointed 
out which these creitures hate in common 
with the whiles such for example, as the fact 
of the l»onc inclosing the inner eir being 
distinct* from the other bones of the skull 
with which it is connected otvl) b> sutures 
the simj hficatton of the \ ertebral column 
the ibsence of i sacrum and so forth But 
there the resemb! mccs end md with respect 
to ill the rest of their orgimzation these 
intmils are quite d fluent from the whales 
l he heid is smill round well marked off 
from the neck the vertebra of which are 
not fuscil together the c>cs ire on the 
ujjscr surf icc not low down it the sides 
the muzzle is compantnelj small and sur 
rounded \ i swollen flesh) lips on which are 

i *"T* *'T mi S « In wi, Uni bof, „ * lh |be 

If® ««j, I ** ^ *"* ^ 'V. nwv fonna cl »be 


set thick and often very long tactile hairs 
The nostrils are situated at the end of the 
muzzle and lead into nasal cavities of the 
same structure as in other mammals The 
flippers hive indeed the form of oars of 
uniform width but are longer than in the 
whales the digits have only three phahnges 
each and all the bones of the flippers are 
movable on each other b) joints while m 
the whales js we have seen the) are firmly 
united together b) fibrous masses The 
teeth are differentiated In the milk dentition 
we can distinguish incisors no canines but 
premolars to which molars of diverse form 
are afterwards added these litter being 
formed in different genera on the type of 
those of the ungulates The form of the 
skull is altogether different from that of the 
whiles md the same mi) be said regarding 
the structure of the brim mil the respiratory 
md circulator) organs The teats are situated 
in the pectoral region Short stiff hairs are 
scattered ov er the thick tough skin 
The sea cows are often included in one 
and the same order with the true whales 
Hut when we consider that ill the characters 
which these orders hive in common with one 
another proceed sole!) from the adaptation 
to in aquatic mode of life while the other 
clnnctcrs to be explained b) inheritance 
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are different vve must confess tint this asso seek their food which conssts solely of 
cution is not m harmony with the principles vegetable substances — various algie in the 
that must be follow ed in a natural classifies sei leaves roots and fleshy fruits m the 
t,orl rivers Only two being genera are now 

The sea cowsarelarge peace lovmgammals known A third the Rhytina which formerly 
which inhabit the gulfs and bays on the sea inhabited the shores of the Behring Sea and 
coast and advance up the mouths of rivers other coasts of Eastern Siberia has been 
far into the interior of the land in order to extinct since 1768 Steller has left us a very 



1 g 143 The Du„on, {Hal « t Dm »£) 


valuable and complete description of this very thick upper lip which is very blunt 
animal but that description unfortunately below and behind and incloses the swollen 
was not accompan ed by a drawing Since ball shaped lower lp The skin dark gray 
the year mentioned no living example of this on the back but lighter on the under surface 
remarkable species h*u» been seen although is sparsely covered with short hair The 
indeed m certain districts regular graveyards eyes are pretty small provided with a large 
of bones belonging to it have been dis third eyel d or nictitating membrane and 
covered protected by a semicircle of stiff eyelashes 

The Dugong {Haluorc Dttgong) fig 143 above The ha,rs of the ' vh skerS are Str ° ng 
i ihabns the Indian Ocean and its bays the and short almost sp ny 
Red Sea the Persian Gulf &c and extends The form of the jaws and the arrangement 
even to Australia It is a large massive of the teeth are v ery remarkable The very 
animal attaining the length of 1 6 or 17 feet large premavilla is bent downwards m an 
The pretty thick body becomes rapidly adult animal at an angle of 60 degrees and 
thinner towards the broad halfmoon shaped in the male each half of it carries at ns end 
tail The flippers are short and broad and a strong stra ght tusk which gets worn away 
without nails The small head ends in a obi quel) and thus kept sharp by use ids 
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incisor is the only tooth u the whole set 
which takes the place of a milk tooth In the 
female it is not developed On the inner side 
of this curv ed premaxilla the palate forms a 
sort of narrow groove, which is continued 
backwards to the posterior nares Near 
these openings there are in each half of the 
jaw large teeth with quite smooth round or 
oval grinding surfaces The lower jaw is 
very high but short and is cut away in front 
in correspondence with the curve of the upper 
jaw and this abrupt and narrow portion 
which fits into the above described groov e of 
the upper jaw is covered by a rough thick 
horny plate below which there arc in the 
bone four empty sockets from which the teeth 
hai e disappeared I n the posterior horizon tal 
part of the jaw there is a varying number of 
molars similar to those of the upp°r jaw In 
the milk dentition there are five molars in 
each half of the jaw both above and below 
but these gradually get reduced to two 
It is still doubtful whether the specimens 
obtained in the Red Sea and those on the 
coast of Australia belong to different species 
or not In any case these animals have the 
same habits They keep to the coasts seldom 
ascend the rivers swim slowly and allow 
themselves to sink to the bottom like a lump 
after coming to the surface to breathe during ! 
•tvVi'itfc -process Vney s’now t'ne upper part of 1 
their body Only in moments of danger do 
they make use of their strength which is 
sufficient to enable them to deal vigorous 
blows with their tail The mothers keep 
their young one pressed to their breast under 
their dipper defend it to the last and allow 
themselves to be killed rather than desert it 
The dugongs prefer bays that are not very 
deep where they find abundance of sea weed 
They assemble m flocks where they find 
themselves secure, migrate to fresh parts 
when they have fully cropped a submarine 
pasture but always keep to the coasts during 
these migrations They are hunted for then 
fat for their hide and for their tolerably 


palatable but rather sweet flesh They are 
either harpooned as in the Red Sea or are 
caught in nets and being thus prevented 
from breathing are actually drowned 
The Manatees ( Manalus ) are distinguished 
from the previous genus by their straight 
head, thicker body by having smooth nails 
on the last phalanx of the four outer digits of 
the flipper and by having the tail rounded off 
to the form of a thick disc The jaws ex 
hibit only a faint indication of that \ ery pro- 
nounced curvature by which those of the 
dugong are characterized The incisors and 
canines are both wanting in adults but in 
new born animals some representatives of 
these teeth are found but these soon drop 
out in the lower jaw while a single pair of 
incisors persist m the young animal but after 
wards get lost The sockets of these teeth 
are covered as in the dugong by a callous 
horny skin The molars are never shed but 
are gradually developed one after the other 
as the old ones get worn away by use In 
this way a dozen molars may be formed in 
each half of the jaw but there are nev er more 
than seven or eight in use at one time These 
molars are similar in form to those of the 
tapirs They all have two or more roots and 
the almost cubical crown has on the chewing 
surface two transverse ridges separated by a 
deep groove 

Two species of manatees are distinguished 
the smaller of which (Maria tus scncgalensis) 
inhabits the coasts of West Africa and 
ascends the Senegal and other rivers -while 
the other larger species (M australis) fig 
144 which attains as much as 10 feet in 
length is confined to the east coast of 
America This latter species has two geo 
graphical varieties one in the north found all 
round the Gulf of Mexico the other further 
towards the south 

The manatee of the Amazon ascends very 
high into the interior of the mainland, as 
high as the rapids It is eagerly pursued in 
the large rivers of Brazil and Guiana and 
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their affluents as well as in the lakes com The thick but not very dense skin is easily 
municating with them The upper lip is in permeated by water and is used for miking 
the form of a rounded knob and covered cords and whips 

with a delicate skin it probably serves as an The very abundant fit his 1 good flavour 
organ of touch The colour of the skin is a and is used both for food md is 1 material 
dark bluish gray on the back but lighter for illumination The tasty flesh is not 
underneath The few bristles which are unlike pork The animal is easily harpooned 
scattered over it and which form 1 sort of when confined beyond the power of escape 
brush on the lips are of a bright yellow in the temporary lakes left behind after 



inundations It has been found possible to 
tame a few of these gentle and inoffensive 
animals They were kept in closed tanks 
They came when called to receiv e their food 
and even carried people on their back to 
the other side of the tank A German 
named Kappter settled m Surinam who in 
the course of twenty years had sent forty 
manatees to various museums m Europe had 
a suckling which he reared first with milk 
and afterwards with bananas To the 
training of this little animal only about 
three feet in length he devoted a good 
deal of attention and succeeded so well that 
at last it would even leave the water to cling 
to the kntes of its benefactor It died during 
the voyage to England 


The folio sing account is gvci by ILni( cr of 
le method employed in hs diy ( cssntccnth 
entury) by tl e ml abitants of the Mos \u to Coast 
lentral America in kill ng md capturing tl e main 
;e — The Mosqu to men hav eat says a small canoe 
)r their use to str ke fish torto sc or manatee wl ich 
bey keep usually to themselves and scry neat and 
lean They use no oars but paddles tl c broad 
art of ssbch docs not go tapering to sards tic 
tafiT pole or handle of it as in the oar nor do 
bey use it in the same manner by lay ng it on 
! e s de of the vessel but hold it perpen i cularly 
np ng the staff hard with both land* and putt n* 
iack the water by mam strength and scry quick 
trokes. One of the Mosquitos (for there go but 
no in a canoe) sits in the stem tl c other kneels 
[own in the head and both paddle 1 11 they come 
o the place where t! cy cepect Ibar fcmje Thm 
Icy le still or paddle very softly lookmg 
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about them and he that is in the head of the canoe 
lajs down his paddle and stands up with his 
striking staff in hs hand This staff is 3bout 
8 feet long almost as big as a mans arm at the 
great end in which there is a hole to place his 
harpoon in At the off er e id of 1 is staff there is 
a piece of light wood called lobwood with a hole 
m it through which the small end of the staff 
comes and in th s piece of lobwood there is a line 
of io or i ? fathoms wound neatly about and the 
end of the line made fast to it The other end 
of the line is made fast to the harpoon which is at 
the great end of the staff and the Mosquito man 
keeps about a fathom of it loose in h s hand 
\\ hen he strikes the harpoon presently comes out 
of the staff and as the manatee swwns away the 
line ru is off from the bob and although at first 
both staff and bob may be ca ned under water y et 
as the line runs off it will rise again Then the 
Mosquito men paddle with all their m ght to get 
hold of the bob agi n and spend usually a quarter 
of an hour before they get it When the manatee 
beg ns to be t red it 1 es st 11 and tl en the Mos 
qmto men paddle to the bob and take it up and 
begin to haul in the line \\ hen the manatee feels 
them 1 e si ms away agi n with the canoe after 
h m then he tl at steers must be nimble to turn 
tie head of the canoe that way that his consort 
po nta who being in the 1 cad of the canoe and 
hold ng the line both sees and feels \ htch way tl e 
manatee is swimm ng Thus the canoe is towed 
with a nolent motion till the manatees strength 
decays Then they gather in the line which they 
an. often forced to let all go to the very end At 
length when the creatures stceugth. is spent they 
haul it up to the canoes side and knock it on the 
head and tow it to the nearest shore, where they 
nnke it fast and seek for another which haung 
taken they go on shore with it to put it into their 
cinoc for it is so heavy that they cannot 1 ft it in 
but they haul it up in shoal water as near the shore 
as they can and then oierset the canoe lying on 
one s dc close to the manatee and roll it in which 
brings the canoe upright again and when they 
have heaved out the water they fasten a line to the 
other manatee that lies afloat and tow it after 
them I have known two Mosquito men for a 
week, every day bring on board two manatees m 
this manner the least of which hath not weighed 
less thin Coo pounds and that in a very small 
canoe that three Eng! shmen would scarce adven 
lure to go in \\ hen they strike a cow tliat hath 


a young one they seldom miss the calf for she 
commonly takes the y oung one under one of her 
fi nS — The Voyages and Adieu lures of Militant 
D,v ipicr 


GEOGRAPHICAL DISTRIBUTION AND 
DESCENT OF THE SEA COWS 

The geographical distribution of the sea 
cows plainly shows that the type must 
formerly hav e been more wide spread than it 
is now The two species of manatees which 
are both in a great measure fresh water forms 
ace separated by the whole breadth of the 
Atlantic, and it is scarcely conceivable that 
these animals living only on plants should 
at any time have been able to cross this wide 
expanse of water The dugong frequents 
the shores of the Indian Ocean throughout 
all its vast extent from Mozambique to the 
north coasts of Australia, and it has only had 
to cross arms of the sea of no great width m 
order to extend its domain in this manner 
The third genus the Rhytini as we have 
already stated still swarmed in and near 
Behrings Strait in the first half of last 
century the flocks of this harmless creature 
feeding on the pastures of sea weed on the 
coasts of Kamchatka Northern Siberia and 
Western North America as cows graze on 
the pastures of the mainland Thanks to 
the ferocity of man this species is now com 
pletely extirpated 

The sea cows appear m both hemispheres 
with the Miocene and their remains are 
found in all the deposits which were formed 
along the coasts during this and the following 
periods There are genera v ery closely allied 
to the manatees (Prorastomus in Jamaica) 
others which can scarcely be distinguished 
from the dugong (Felsmothenum in Italy) 
others again which appear to occupy an 
intermediate position (Hahanassa Metaxy 
thenum) and which during the Miocene 
were distributed from the west of France 
through Germany as far as Vienna The 
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type was accordingly well established from I 
the time of the Miocene epoch and the local 
isolation of the present species is no doubt to 
be explained by this wider distribution in I 
former times 

The sea cows approach the whales in the 
characters due to special adaptation and if 
we take into account only these characters 
to which as already mentioned belong the 
form of the body the presence of a horizontal 1 
tail fin and the absence of visible hind limbs 
w e may rank them as a sub order of the 
Cetacea But all the rest of their organiza ; 
tion pro\ es clearly enough that the sea cow s I 
are derived from a different stock from the | 
whales and that by their thick fleshy hps set j 


with tactile hairs their dentition their small 
distinct head capable of being moved at the 
neck the position of their nostrils the structure 
of their skull their brain and their organs 
of reproduction and by a number of other 
characters which we cannot fully explain 
here they are associated w ith the ungulates 
Since the ungulates are already met with in 
the oldest Eocene strata whtle the sea cows 
first appear in the Miocene there is nothing 
to prevent us from regarding them as a 
retrograde branch of the former as repre 
sentatives of a type which by a process 
similar to that which we have demonstrated 
in the case of the seals and the carnivores 
has adapted itself to an aquatic life 



the elephants 

(PROBOSCIDEA) 


I™ animal* who*. nose .. Prolonged »to a probnsm, wh.eh sntve, as a prehensile and taenle organ, wtft 
column 1 he legs, and feet with Use toes ended into a mass and covered with flattened hoofs, the upper incisors 
mostly in the form of tushs, no canines, compound molars, placenta zonary 


This order, much more abundantly de- 
\ eloped in former geological periods, is re- 
presented at the present day only by the 
elephants inhabiting the tropics of the Old 
World There arc now, in fact only two 
species, one of which is confined to Africa, 
and the other to Southern Asia and the Sunda 
Islands They are sufficiently different from 
one another for us to be able to regard them, 
along with the fossil species, as types of 
different sub genera 

The elephants are the most gigantic of 
.and animals, and as such are held in becom- 
ing respect by all other creatures except man 
These peaceable colossi, which live in bands, 
often very numerous, and tenderly protect 
their young up to the age at which they are 
able to defend themselves, would be able to 
pass their life unmolested even in the com- 
pany of tigers and lions if it were not that 
man attacks them, and even succeeds in 
taming them 

The external characters are easily seized 
The head seems enormous, high and short, 
the neck short, the huge body raised very 
high on the massive, straight, columnar legs 
The skin is very thick, and has clumsy - 
looking folds, and is sparsely covered with 
hairs. These form a tuft at the end of the 


tail, which scarcely reaches to the "heel, ' 
that is, it must be remembered, to the joint 
of the hind legs The head is striking on 
account of the unusual development of the 
brow, the relatively small size of the eyes 
situated at the sides, the large size of the 
fan-shaped external ears, and lastly, on 
account of the trunk, which is always long 
enough to touch the ground when the animal 
stands erect This trunk is formed through- 
out ns whole length of two tubes separated 
by a middle partition, and consisting of a 
fibrous continuation of the cartilaginous nose, 
surrounded by very thick masses of muscle, 
the fibrous bundles in which intercross in 
various directions and thus impart an extra 
ordinary degree of mobility to this organ At 
the end of the trunk the partition forms a 
finger like process, which, like the entrance to 
the nasal cavities, is covered with a delicate 
skin This fleshy, very mobile finger serves 
chiefly as an organ of touch and prehension, 
and the elephant makes use of it with wonder- 
ful dexterity to pick up even the smallest 
objects 1 Under the trunk is seen the trian 

‘This dexterity, nevertheless, teems often lo have been ex- 
ajEenned Mr R A Sterndale, amhor of Die Mammah* of India 

I anJ Ctjhn , speaks of the d fficulty «uh which an elephant “scrapes 
up” a com, and both he and Mr C F Sanderson are incredulous 
as lo the stones of elephants picking up needles — T* 
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gular opentng of the mouth from which emerge 
two huge tusks embracing the root of the 
trunk These tusks are much longer and 
stronger tn the male than in the. female The 
root of the trunk represents so to speak the 
upper lip the side parts of which alone are 
present The lower lip is triangular and is 
drawn out m front into a pendent point If 
the trunk is mainly an organ of touch and 
prehension it serves at the same time as a 
means of procuring food and as a u eapon of | 
defence The elephant takes hold of its food 
and carries it to its mouth with its trunk when 
it wishes to drink it fills the trunk with water 
which it then squirts into its mouth A 
good blow with the trunk is enough to break 
the back bone of a tiger which might have 
the audacity to attack this colossus Lastly 
the different sounds which the animal emits 
by driving air through this wonderful organ 
express its feelings of joy and pam 

Behind the short neck with its broad folds 
of skin comes the huge and thick but com 
paratively short body supported by the four 
clumsy and unshapely columns formed by its 
legs which appear to have only one joint in 
the middle since the upper arms and the 
thighs are concealed in the flesh All the 
bones of the limbs are present in the skeleton 
in their full number but the short and plump 
6ones of the toes and the wrist and ankle are 
so completely surrounded by sinewy and 
fibrous masses that the foot has the appear 
ance of an enormous paviors beetle with a 
broad flat undivided sole On the front 
edge of the foot plate of this beetle and partly 
on the upper surface are found short rounded 
somewhat arched hoofs which only cover the 
ends of the toes and are very apt to be lost 
With these clod crushers the elephant tramples 
to death an antagonist which he has laid low 
with a blow of his trunk 
Altogether the elephant creates the impres 
sion of a huge clumsy creature impostng by 
its size but yet not fitted to inspire the same 
terror as a large well armed carnivore One 


would at once say that with a little adroitness 
it would be easy to elude this awkward booby 
One might find one s self mistaken however 
The internal organization of the elephant 
proves indeed the necessity for having a 
separate order for these creatures but at the 
same time reveals many affinities with other 
orders and especially with those forms of 
which the large group of the pachyderms was 
formerly composed The skull is very high 
behind and thus presentsa certain resemblance 
to that of the whales a resemblance which 
would be still more marked if the bones of 
the forehead were not greatly enlarged by 
enormous cavities separated by leaf like bony 
partitions and communicating with the cavities 
of the nose These frontal cavities are so 
large that they far exceed m size the cavity 
of the brain case and in an adult elephant the 
external plate of the frontal bone is about half 
a yard or more distant from the internal plate 
adjacent to the brain The hunters know 
very well that a bullet shot at the forehead 
never penetrates to the brain but remains 
sticking in these cavities which are lined with 
a mucous membrane such as that which lines 
the cavities of the nose 

The dentition consists of a single incisor in 
each of the pre max like and of a huge and 
very complex molar m each half of each jaw 
rfie premaxu’fe are m racr drawn out into 
huge tubes whose cavities extend very far 
back even to the region beneath the eyes 
In these sockets there arises and grows on a 
conical papilla one incisor on each side which 
is at first straight and conical This incisor 
is present even in the milk dentition and at 
the shedding of the teeth gives place to a 
permanent tusk which on emerging from the 
socket curves outwards and upwards goes 
on growing during the whole of life and 
often becomes remarkably large in the males 
while in the females it is straighter and less 
massive It is from these tusks that ivory 
is derived The short high deeply grooved 
lower jaw thick behind and pointed in front 
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somewhat similar to that of the dugong 
carnes no incisors The molars deserve 
special attention These teeth the grinding 
surface of which may attain a length of more 
than 15 inches and a breadth of 4 inches 
may be considered as composed of a number 
of very close set transversely placed tooth 
fragments each of which has its own root 
pulp cavity dentine and enamel layer while 
all the croons are united together by a bony 
cement These compressed tooth fragments 
are clearly seen to be separate at the roots 
At first they form separate transverse ndges 
afterwards the cement brings these ndges 
to a uniform level and when the tooth has 
emerged from the socket and is brought into 
operation it gets worn away horizontally so 
as to present an almost level surface on 
which the folds of enamel are not indeed 
very prominent but yet form very distinct 
lamellie In different species these lamella 
exhibit a characteristic arrangement and in 
the fossil genera and species of the Probos 
cidea we can trace all the transitions from 
molars with transverse ridges (Dinotherium) 
or with series of tubercles (Mastodon) to the 
more complicated forms of the elephants 
proper 

This structure has as its consequence the 
gradual replacement of the molars as they get 
worn away by use and this renewal takes 
place from behind forwards A second molar 
larger and having more numerous plates is 
formed in a closed cavity behind the active or 
functional molar and this second molar by a 
rotatory mover? ent which goes on vn the pro 
cess of growth pushes out the older one 
when it is used up and takes ns place The 
elephant thus has in most cases only a single 
active molar in each half of the jaw but there 
may be as many as three one in front just 
ready to drop out and worn down to an insig 
mficant stump a second in full operation and 
a third behind just beginning to emerge from 
the socket So far as our observations yet 
go this renewal may be repeated five times in 


the Asiatic elephant The first milk molar 
which cuts the gum at the age of three 
months and is replaced in the second year, 
consists of only four plates or lamellae while 
the sixth has as many as twenty seven In the 
fossil proboscideans we can prove a more or less 
decided tendency to this successive replace 
ment of the molars carried on almost through 
out life in place of the single shedding and 
renewal which is the prevalent process m 
other animals 

Among the features of the internal organ 
ization vve mention first of all the form and 
size of the brain The elephant has the 
largest brain of ah living and fossil animals 
This brain besides being larger than that 
of the whales exhibits very numerous and 
complex com olutions These are two notable 
facts which howev er should not be exagger 
ated The point of importance lies not in 
the absolute size of the brain but in the pro 
portion of ns mass to that of the whole body 
Now in proportion to the size of the body the 
elephant has not a very large brain To show 
this it is enough without making any accurate 
measurements to compare the contents of the 
brain case of the skull of an elephant and that 
of a man after both have been sawn through 
The development of the convolutions of the 
brain likewise stands in close relation with the 
size of the animal Large animals always 
exhibit more complex convolutions than small 
ones of the same family The brain of the 
elephant even exhibits some characters which 
point to a lowly organization The hemi 
spheres of the large brain (the cerebrum) do 
not cover the small brain or cerebellum The 
stomach is simple the ccecum enormous the 
uterus bicornuate The elephants are distm 
guisbed from the other ungulate animals 
except the Hyracida or rock badger family 
by their zonary placenta which is not indeed 
contracted like that of the Carnivora but 
nevertheless admits of the development of a 
deciduous membrane in the uterus 

In the moist primeval forests of their native 
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regions the elephants roam about often in 
numerous bands The more abundant is the 
suppl) of water the more agreeable is it to 
the proboscis bearers and the) often \ enture 
up into prett) high and cold mountains pro 
\ ided they can find there ponds and marshes 
in which to bathe and cool themselves 
during the heat of the da> They are fond 
of a moist heat but the) do pot dread the 
cold if they can only get plent) of food and 
water During the day the elephants seek 
the densest parts of the thickets or plunge 
into pools up to their heads in order to pro 
tect themsehes against the flies and all sorts 
of parasitic insects which frequently make 
their abode on their skin An elephant In ing 
in a state of freedom is seldom seen without 
hating its back occupied by African beef 
eaters (Buphagi afruana) and other birds 
which render it the service of seeking out 
these parasites and the Iarvas which bore into 
its skin Without being entirely nocturnal 
in their habits a herd of elephants >et rest 
mostly by day, and set out on the march only 
at sunset 

The elephant is exclusively herbivorous 
All that he can reach with his trunk comes 
right to him Still he has his favourite plants 
He eagerl) plunders certain trees by breaking 
off thick branches from which he not only 
eats the leaves and the buds but also strips 
off and swallows the bark and even eats the 
wood The ra\ ages which a herd can com 
mit in the woods and in sedge and bamboo 
thickets as well as in the plantations of the 
natives are extraordinar) N ot only are the 
branches broken all along the route selected 
by such a troop but even tolerably thick trees 
are overthrown and everything is trampled 
into the ground The interior of many 
woods on the island of Ce> Ion on the Sunda 
Islands and in the interior of Africa is acces 
sible only by the paths which the elephants 
have made m traversing them The herds 
frequently number as many as a thousand in 
dtviduals and former!) before man had com 


menced his disastrous raids they were with 
out doubt much more numerous 
It will rcadil) be understood that such 
numerous companies of these huge animals 
must lay waste the region in which the> have 
settled for a time Moreover the elephant 
is essentially a vagabond which continually 
changes its quarters and even undertakes great 
migrations in the course of which it is stopped 
neither by rivers nor mountains nor even by 
sandy plains if they are not of too great size 
The elephant swims easily and long without 
getting tired merely keeping the end of his 
trunk above the surface of the water It 
climbs among rocks with no little skill man 
ages to find out the lowest passes in crossing 
mountains and knows how to overcome the 
worst difficulties of the ground But this 
dexterity is often prejudiced by an excessive 
caution The movements of the animal are 
in themselves neither graceful nor expert It 
is always a very ponderous clumsy creature 
greatly impeded by its own massiveness 
The trunk alone is worthy of admiration on 
account of its flexibility the certainty with 
which its movements can be executed and 
the strength which it can put forth But 
otherwise the elephant is not very adroit 
Its gait is pretty slow though the colossus 
can run very fast when once in full career 
but this pace never lasts very long and is 
always maintained in a straight line The 
animal turns only with difficulty and a leap 
to the side is usually enough to get men and 
beasts when pursued out of the reach of its 
fury 

The elephant is \ ery shy and mistrustful 
The slightest noise alarms him and any kind 
of artificial hindrance however insignificant 
stops his progress It is manifestly acquaint 
ance with man that has developed this timidity 
The powerful animal which easily uproots a 
moderately large tree allows itself to be kept in 
by a wretched stake stuck in the earth by man 

The disposition of these giants is very 
pacific Observers have never been able to 
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somewhat similar to that of the dugong 
carries no incisors The molars deserve 
special mention These teeth the grinding 
surface of which mav attain a length of more 
than 15 inches and a breadth of 4 inches 
may be considered as composed of a number 
of \cry close set transversely placed tooth 
fngments each of which has its own root 
pulp-ca\ it) dentine and enamel layer while 
ill the crowns are united together by a bony 
cement These compressed tooth fragments 
are dearly seen to be separate at the roots 
At first they form separate transverse ridges 
afterwards the cement brings these ridges 
to a uniform level and when the tooth has 
emerged from the socket and is brought into 
operation it gets worn away horizontally so 
is to present an almost level surface on 
which the folds of enamel are not indeed 
very prominent but yet form very distinct 
hmell-c In different species these lamell-e 
exhibit a characteristic arrangement and in 
the fossil genera and species of the Probes- 
edea wc cm trace all the transitions from 
molars with transverse ridges (Dmothenum) 
or with senes of tubercles (Mastodon) to the 
more complicated forms of the elephants 
proper 

This Structure has is us consequence the 
graduil repheement of the molars is they get 
worn away by use and this renew il takes 
I lace from behind font ards A second molar 
larger and hiving more numerous plates is 
formed m i closed cavity behind the active or 
functioml molar and this second molar by a 
rotatory movement which goes on in the pro 
cess of growth pushes out the older one i 
when it is used up and takes us place The 
elephant thus hns in most cases only a single 
active molar in each Inlf of the jaw but there 
nny be as many as three one m front just 
rei Iv to drop out ind worn down to an insig 
mficim stump i second tn full operation and 
a thin! behind just beginning to emerge from 
the socket- So far as our observations yet 
y> this renewal mav be repeated five times m 


the Asiatic elephant The first milk molar 
which cuts the gum at the age of three 
months and is replaced in the second year 
consists of only four plates or lamella; while 
the sixth has as many as tw enty sev en In the 
fossil proboscideans w e can prov e a more or Ie c s 
decided tendency to this successive replace 
ment of the molars earned on almost through 
out life in place of the single shedding and 
renewal which is the prevalent process m 
other animals 

Among the features of the internal organ 
ization we mention first of all the form and 
size of the brain The elephant has the 
largest brain of all living and fossil animals 
This brain besides being larger than that 
of the whales exhibits very numerous and 
complex convolutions These are two notable 
facts which however should not be exagger 
ated The point of importance lies not in 
the absolute size of the brain but in the pro 
portion of us mass to that of the whole body 
Now in proportion to the size of the body the 
elephant has not a very large brain T o show 
this it is enough without making any accurate 
measurements to compare the contents of the 
brain case of the skull of an elephant and that 
of a man after both hav e been sawn through 
The development of the convolutions of the 
brain likewise stands in close relation with the 
size of the animal Large animals always 
exhibit more complex com olutions than small 
ones of the same family The brain of the 
elephant even exhibits some characters which 
point to a lowly organization The henu 
spheres of the large brain (the cerebrum) do 
not cav et the small bram or cerebellum The 
stomach is simple the ccecum enormous the 
uterus bicormiatc. The elephants are distin 
guished from the other ungulate animals 
except the Hyracida or rock badger family 
by thur zonary placenta which is not indeed 
contracted like that of the Carnivora but 
nevertheless admits of the development of a 
deciduous membrane in the uterus 

1 n the moist pnmev al forests of their mtiv e 
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regions the elephants roam about often in 
numerous bands The more abundant is the 
supply of water the more agreeable is it to 
the proboscis bearers and they often venture 
up into pretty high and cold mountains pro 
\ ided they can find there ponds and marshes 
in which to bathe and cool themselves 
during the heat of the day They are fond 
of a moist heat but they do jvot dread the 
cold if they can only get plenty of food and 
water During the day the elephants seek 
the densest parts of the thickets or plunge 
into pools up to their heads in order to pro 
tect thcmselv es against the flies and all sorts 
of parasitic insects which frequently make 
their abode on their skin An elephant In ing 
in a state of freedom is seldom seen without 
having its back occupied by African beef 
caters (Buphaqa afneana ) and other birds 
which render it the service of seeking out 
these parasites and the larva which bore into 
its skm Without bung entirely nocturnal 
in their habits a herd of elephants yet rest 
mostly by day, and set out on the march only 
at sunset 

The elephant is exclusively herbivorous 
All that he can reach with his trunk comes 
right to him Still he has his favourite plants 
He eagerly plunders certain trees by breaking 
off thick branches from which he not only 
eats the leaves and the buds but also strips 
off and swallows the bark and even eats the 
wood The ravages which a herd can com 
mit in the woods and in sedge and bamboo 
thickets as well as in the plantations of the 
natives are extraordinary Not only are the 
branches broken all along the route selected 
by such a troop but even tolerably thick trees 
are overthrown and everything is trampled 
into the ground The interior of many 
woods on the island of Ceylon on the Sunda 
Islands and in the interior of Africa is acces 
sible only by the paths which the elephants 
have made in traversing them The herds 
frequently number as many as a thousand in 
dividuals and formerly before man had com 
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menced his disastrous raids they were with 
out doubt much more numerous 

It will readily be understood that such 
numerous companies of these huge animals 
must lay waste the region m which they have 
settled for a time Moreover the elephant 
is essentially a vagabond which continually 
changes its quarters and even undertakes great 
migrations in the course of which it is stopped 
neither by rivers nor mountains nor even by 
sandy plains if they are not of too great size 
The elephant swims easily and long without 
getting tired merely keeping the end of his 
trunk above the surface of the water It 
climbs among rocks with no little skill man 
ages to find out the lowest passes in crossing 
mountains and knows how to overcome the 
worst difficulties of the ground But this 
dexterity is often prejudiced by an excessive 
caution The movements of the animal are 
in themselves neither graceful nor expert It 
is always a very ponderous clumsy creature 
greatly impeded by its own massiveness 
The trunk alone is worthy of admiration on 
account of its flexibility the certainty with 
which its movements can be executed and 
the strength which it can put forth But 
otherwise the elephant is not very adroit 
Its gait is pretty slow though the colossus 
can run very fast when once in full career 
but this pace never lasts very long and is 
always maintained in a straight line The 
animal turns only with difficulty and a leap 
to the side is usually enough to get men and 
beasts when pursued out of the reach of its 
fury 

The elephant is very shy and mistrustful 
The slightest noise alarms him and any kind 
of artificial hindrance however insignificant 
stops his progress It is manifestly acquaint 
ance with man that has developed this timidity 
The powerful animal which easily uproots a 
moderately large tree allows itself to be kept in 
by a wretched stake stuck in the earth by man 

The disposition of these giants is very 
pacific Observers have never been able to 
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1 lushing with the steady diminution in 
number of the animals While in 1810 
tusks exported from Africa weighed on 
crage about 29 lbs this avenge has 
reased since then by about one third 
Though the tusks in both species are pretty 
:h alike this is not the case with the 
lars Those of the African elephant ex 
it on the grinding surface at most twehe 
2nge shaped bands of enamel the middle 
;les of which almost touch one another 
early > ears these teeth with their tubercled 
tellae of enamel still unworn resemble in a 
tain measure those of the mastodons and 
nay be said in general that as regards the 
ititton the inferior development of the 
ntal spaces and a number of other char 
ers belonging to the skeleton the African 
phant has prescrv ed many archaic forms 
The ancients used to tame this species 
d employed a large number in their circus 
mes as well as in w ir In the time of the 
esars thousands of elephants were caught 
ery year and sent to Rome to be trained 
all the arts for which Asntic elephants are 
i\v used In our time hunters have begun 
send o\er young specimens to our zoo 
gical gardens 

The chose of the wild elephant is not in 
:ed without danger but cannot be compared | 
. this respect with that of other large am 
als The elephant is essentially timid it 
:es when it can and though when wounded 
darts with fury on its pursuer it is not 
ery adroit in its defence and usually spends 
s strength in v am The hunters of various 
nbes of Inner Africa pursue it on horseback 
r on foot armed only with a two handed 
word While one of the hunters keeps the 
lephant engaged the others seek to approach 
11m in order to cut through at a stroke the 
mews of the foot or even to cut the trunk 
tself in two In other regions the elephants 
ire inclosed in a ring of fire by setting fire 
o the tall grasses of the steppes and m 
)ther places again they are entrapped in 


carefully concealed pits But all these earlier 
modes of elephant hunting are gradually giv 
mg place to the method introduced by Euro 
peans that of shooting them with heavy 
bullets shot from rifles specially made for the 
purpose The hunter adopting this method 
usually follows the elephant on horseback 
The ball is fatal only when it strikes behind 
the ear the only part of the head at which it 
can penetrate to the brain or behind the 
shoulder blade so as to reach the heart 
The thick tough hide is often used to cover 
shields or to make into straps but in most 
cases the hunter contents himself with hew 
mg out the tusks leaving the carcass to the 
hyenas and vultures 

The Indian Elephant {Elepfas indicns) 
Plate XVI 1 1 is not so large and has not such 
long slim legs as that of Africa The fore 
head is somewhat depressed in the middle 
and highly arched at the sides The ears 
are much smaller and have the form of paper 
comets with the points hang ng down and 
the upper edge rolled in The tusks of the 
male ate straighter and not so large The 
molars are specially characteristic The 
grinding surface exhibits a great number of 
transverse enamel plates which form a series 
of closely adjoining eery narrow ell pses so 
that one may say that the whole tooth is 
transversely striped with narrow plates of 
enamel which are united in pairs at the g 
0 f the tooth As fossl spee.es are found 
stmilar to the African elephant m respect 
its dentition so also are there fossil spec es 
Ihe molars of which -mb’ed^n — 
those of the Indian elephant Of these 
known ,s the mammoth 

! with enormous h gm> re 
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banks of the Lem these immmoths were 
covered with a thick, fleece and had long 
fluttering manes depending from the back 
and breast 

The Indian elephant is scared) hunted at 
all now like the African one for the sake of 
its ivorj but it is often captured to be tamed 
and used for the transport of heavy material 
o\ er marshy and difficult ground where there 
are no roads Far such work the elephant 
is admirably adapted by its patience caution 
and skill and its remarkable strength enables 
it to overcome the greatest obstacles In 
general they are obedient and attached to 
their masters But at the time of heat 
which occurs at irregular periods they can 
not be trusted since they are then subject 
to sudden accesses of fury Their keepers 
know \ ery well that the increased excretion 
of a strongly smelling oily fluid from a super 
ficial gland behind the eye bodes no good 

It has been said that elephants do not 
propagate in captivity That is entirely 
filse In the countries in which elephants 
are still frequently used, in which the) are 
attached to the royal train and ev en enjoy a 
kind of worship is for example in Siam 
there are breeding studs of elephants as we 
have breeding studs of horses and not very 
long ago a young elephant was born m New 
York of a female that had been kept for 
twenty years in a menagerie But the pro 
pagation in this way takes place extremely 
slowly so that it is necessary to have constant 
resort to wild animals to make up deficiencies 
In some countries especially in Ceylon 
there are certain castes m which the business 
of elephant hunter is handed down from 
father to son Mostly these hunters go out 
in pairs armed only with a very strong lasso 
or noose made of buffalo hide They know 
how to slink up to an animal unobserved 
but instead of severing the smew at the knee 
like the African hunters one of them throws 
the noose round one of its feet while his 
companion fastens the other end to a thick 


tree The captured elephant becomes furious 
makes all possible efforts to get free but is 
at last subdued by hunger, thirst and pain 
and at the end of a few months the elephant 
catchers return in triumph with the tamed 
elephant which is often accompanied by a 
female and her young one Sometimes also 
great elephant battues arc organized for the 
purpose of capturing whole troops 

The following notices regarding tlic elephant and 
account of the mode of capturing it in large bands 
byG P Sanderson superintendent of government 
elephant catching operations in Bengal will be read 
with interest — 

The opinion is generally held by those who hav c 
had the best opportunities of observing the elephant 
that the popular estimate of its mteUgcncc is a 
greatly exaggerated one that instead of being an 
except onally wise animal its sagacity is of a very 
med ocre description The truth of this opinion no 
one who has lived amongst elephants can doubt 
It is a significant fact that the natives of India never 
speak of the elephant as a peculiarly intelligent 
animal and it docs not figure in their ancient litcra 
ture for its wisdom as do the fox the crow and the 
monkey 

One of the strongest features in the domesticated 
elephants character is its obedience It may also 
be rcadd) taught as it has a largo share of the 
ord nary cultivable intelligence common in a greater 
or less degree to all animals But its reasoning 
faculties arc undoubtedly far below those of the 
dog and possibly of other animals and in matters 
beyond the range of its daily experience it evinces 
no special discernment Wh 1st fairly qu ck at 
comprehending anything sought to he taught to it 
the elephant is decidedly want ng in originality 
To begin with the elephant d splay s less mtcll gence 
in its natural state than most wild an mals Whole 
herds are driven into ill concealed enclosures which 
no other forest creatures could be got to enter and 
though these enclosures are made immensely strong 
and are generally capable of resisting the efforts of 
any single elephant they would not for a moment 
withstand the combined attack of even t vo or three 
much less of a whole herd But elephants never 
thus comb ne to free themselves I have frequently 
seen fifty or sixty crowded into a stockade only 
thirty yards in d ameter the pal sades of which 
would have been of no more account than corn 
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stilks before the rush of three or four of them but 
no such rush has been made More significant still 
I have on several occasions, seen a single elephant 
m a herd by a bold dash, burst through the palisade 
and effect its escape but I nc\cr yet any other 
elephant follow and the hunters fane at once re 
paired the breach 

“When a herd of wild elephants is secured within 
a stockade or kluiUh the mahouts ride trained 
elephants amongst the wild ones without fear 
though an> one of the wild ones might, b} a move 
ment of his trunk, dislodge the men This they 
never do Single elephants are caught by being 
bound to trees b> men under co\er of a couple of 
tame elephants the wild one being ignorant of 
what is going on until he finds himself secured 
Escaped elephants arc retaken without trouble 
e\cn experience docs not bring them wisdom 
Almost yearl}, one or two tame elephants of the 
hunting establishment at Dacca are lost in the 
jungles b) straying or other accident whilst cn 
gaged in the capture of their fellows. As an ex 
ample in December, 1 878 an elephant which had 
been captured three > cars and partially trained to 
hunting took fright at the fires and guns used in 
driving a herd and ran aw a} Her mahout fill off, 
and nothing more was seen of her until March 
last, when we recaptured her after four and a half 
) ears’ absence in a herd of twent) one elephants 
IOO miles from where she w as lost She had a calf 
at heel When pricked with a spear and ordered 
to kneel she did so promptly and in three days 
she and another reclaimed runawaj , were cmploj ed 
in the capture of their fellows Whilst such facts 
testify to the docility of the elephant they tell 
heavily against its intelligence 

The government kheddah plan is the most cer 
tain and economical method of taking wild elephants 
As many as 1 18 have been secured in one drive by 
this means A kheddah party of 37 ° mcn 

having been collected it marches to the hunting 
grounds, sometimes 200 miles distant, where a base 
camp is read} and where the establishment of tame 
elephants generally from too to 150 has been col 
lected together with the stores tools and ropes 
required for the operations. Muskets and rations 
having been delivered to the men and rehgous 
ceremonies for success having been performed the 
hunters enter the jungle. The trackers of the party 
have probably already marked down a herd where 
upon the hunters approach to within a mile and then 
divide under two experienced leaders one half fihn e 


off to the right and the other to the left their 
object being to enclose the 1 erd in a large circle by 
meeting bejond it A man is left at every 30 
yards or so along the lines accord ng to the nature 
of the ground The skill with whch this move 
ment is effected is very remarkable as the ground 
is usual!} quite unknown to the hunters and the 
difficulty of crossing streams and hills of fore ng 
their way through dense jungle where no path 
exists and of gaining the point they are making 
for without a compass is considerable 

The circle when completed is often five or six 
miles in circumference A large one with men 
posted fifty yards apart or so is more efficient in 
keeping in a herd than a smaller one with men 
much closer Unless plenty of room be alio v ed to 
the elephants, they are liable to break through the 
cordon of guards but it is a maxim m elephant 
catching that, the circle having once been formed 
a herd can only escape through accident or great 
carelessness. It usuallj takes three or four hours 
to surround elephants In a couple of hours the 
hunters run up a th.n fenee of spin bamboos round 
the enclosure end eleur r path for 
betuecn each other, posts. Their chief du y then 
18 see that the elephants do not break out of the 
cU° c The annual, seldom p.e trouble during 
the dot at night large fire, are kept up and shouts 
a^ots a* used dm e then back should Acy 
annroach The bamboo fencing sen es to slum die 
ctef hunters uho patrol the nude " ’ 

where the elephants have broken out should tl y 

ir a ‘month ,f the elephants cannot be secured ,n 

;t bounds to " 5Eldom try to force 

he guards. A small ^ ^ on]jr be a 

lian a large on „ l-.rf'e body of elephants 

ander,ngpar.^"> s f ron(;des ,«,obreak 
lOtfaranaj it then A small herd too 

h. rough .0 join its e™P^^ h ch „ . ^at d s 

.robably has no alves ^ ^ ^ , u 

.dvantage as it is ^ dozen e i ep hants or 

novements And f courageous 

o may be null m „ m,d animals 

eader, whereas m a larg g st 
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preponderate so greatly that a patuc ts easily esta- 
blished and elephants that might otherwise behave 
boldly become infected with the general fear 
* On the day following the investment of the herd 
the construction of the hheddah or small enclosure 
into which the elephants are to be driven is com 
menced It is situated on one of their chief paths 
(w ithiO the circle) and ia constructed w ith the trunks 
of young trees about 6 inches in diameter and 12 
feet high arranged in a circle of from 20 to JO 
y ards across. Inside round the foot of the pah 
sades, a trench 6 feet wide and 4 feet deep is dug 
the earth from this being thrown up into a bank on 
the inner side. The trench and bank of loose earth 
usually rleter elephants from attacking the stockade 
or should they do so prevent their employ mg their 
full force against it The palisades are lashed to- 
gether with canes, and are strongly Supported by 
cross beams and forked supports behind the w hole 
structure being designed to support outward pres 
sure only Were elephants to pull the palisades 
inwards the) would yield at once but they never 
use their trunks for this purpose. An entrance of 
4 y ards in w idth is left for the ingress of the herd 
and a gate studded inside with sharp spikes, is 
either slung from the trees overhead or is made in 
two leaves, and is pushed to upon the entrance of 
the herd by men stationed behind it 
4 Astockadeof40 yards mdiameteraccomrnodates 
too elephants easily To guide the elephants into 
It two I ties of strong palisades are run out from 
the gate along each side of the path by which the 
herd is to approach. These guiding wings diverge 
to perh3ps 6o yards across at their commencement 
which may be iOO yards or so from the gate 
"When the whole is completed the new woodwork 
is hidden with leaves and branches The stockade 
is usually completed in three or four days The 
hunters consder Friday the most lucky day for 
driving and they make extraordinary efforts to get 
the stockade ready by that day if possible. The 
work of the stockade is done by one half the hunters 
being taken from the large circle from morning till 
evening daily as a weak cordon of guards suffices 
to keep the elephants in during the day 
* All being in readiness for driving a number of 
men are taken from the original circle and a smaller 
interior surround is formed by commencing at the 
guiding w mgs of the hheddah and posting the men 
until the elephants are again closed The original 
circle is, of course, still maintained in case of the 
elephants breaking through the inner one. If the 


herd be in two or three detachments as frequently 
happens these are quietly driven together and the 
whole are then mov ed forw ard towards the hheddah. 
Should they show an inclination to break to the 
right or left the men deter them by striking their 
axes against the trees. When the elephants gam 
the funnel shaped approach to the stockade the 
men close in from behind and from the sides and 
urge them on with shots and shouts. If the herd 
suspects danger, and breaks back through the 
beaters fatal accidents not uncommonly occur 
Sometimes a herd declines altogether to go in the 
direction of the stockade owing to their having the 
wind from thatquarter In sucha cases new stockade 
may have to be constructed and if that does not 
succeed others also In this way elephants are 
sometimes kept in a surround for a month. 

■“When a herd has been driven into the stockade 
the gate is closed and barricaded and men with 
firebrands and spears repel any attacks upon it or 
the palisades. But the trench is usually sufficient 
to deter the elephants from crossing it On the 
■same or following day ten or twelve tame ele 
phants arc admitted with a mahout and rope tier 
upon each The mahouts separate the 

wild elephants one by one from their companions 
w hen their hind legs are tied by men w ho slip to 
the ground for the purpose A rope is then secured 
round each captives neck and to its hind legs, and 
it is led out and picketed in the forest near 

The number of w ild elephants that can be taken 
C3re of is, at the most, 50 per cent more than the 
tame ones. As each capture is concluded the wild 
elephants are marched out of the jungle into open 
country, for if kept m the forest they continue to 
be excited by jungle sights and sounds, and to 
struggle for liberty whilst flies are much more 
troublesome to their wounds in the jungle than m 
the plains Each batch of new elephants requires 
a number of tame ones to be detached in charge of 
it thus the hunting operations are limited by the 
number of the latter 

When a sufficient number of elephants has been 
taken the hunters are dismissed and all elephants 
under 7 feet in height arc sold to merchants who 
follow the hheddah parties for the purpose of pur 
chasing such Those above 7 feet are retained for 
government service except some males and old 
females, which are also disposed of Not more 
than 30 per cent of the elephants captured are 
y oung and strong females thoroughly suitable for 
government service 



GEOGRAPHICAL DISTRIBUTION AND DESCENT 


35 


GEOGRAPHICAL DISTRIBUTION AND 
DESCENT 01 THE PROBOSCIDEANS 

The geographical distribution of the pro 
boscideans of the present day may be summed 
up m a few words They are entirely con 
fined to the warmer parts of the Old World 
and while the African elephant inhabits the 
whole of the mainland of that continent south 
of the Sahara the Indian elephant is found 
ev ery where to the south of the Himalayas 
as far as the frontiers of China and on the 
large islands in the south from Ceylon to 
Borneo and Sumatra It may be that the 
elephants from the last mentioned island form 
a separate geographical variety but if so 
this \anety is only slightly different from the 
elephant belonging to the mainland 

The problem becomes much morfc com 
plicated when wc take into account the fossil 
proboscideans of which wc know with cer 
tainty besides the elephants two different 
genera now quite extinct the Mastodons 
with a few tubercled molars and the Dino 
thena with numerous stnaller molars whose | 
crowns have transverse ridges (Zygodonts) 
To enter more thoroughly into the problem 
we must study the origin of the Proboscidea, 
and the relations in which the indntdual 
genera stand to each other 

The true elephants ha\e come down to us 
from the Miocene period and in particular 
the Upper Miocene of India They are 
accordingly of comparatn ely recent date and 
are not even known m the contemporaneous 
strata of other countries In Europe it is 
not till the time of the Lower Pliocene that 
we meet with species which approach the 
African form m the structure of their molars 
The Miocene Indian elephants from the 
Sewahk Hills from Ava and Perim belong 
to a pretty considerable number of species 
whose molars form transitions to the masto 
dons through having their enamel folds 
notched into the form of tubercles This 


approximation is so close indeed that certain 
species { EUphas Clifht E tnstgnts) forming 
the sub genus Stenodon are considered by 
some naturalists to be true mastodons Only 
in the Pleistocene of the forest bed of 
Cromer near Norwich and in the content 
poraneous strata on the mainland of Europe 
and m North America are there found 
elephants whose dentition approaches more 
nearly to that of the Indian species and 
since the African type still continues we find 
the two still living forms almost everywhere 
together at that time Bur in Quaternary 
times the species of the African type are for 
the most part restricted to thq regions lying 
round the Mediterranean Sea while those of 
the Indian type and especially the mammoth 
(E prvnigcnnts) are spread over the whole 
of the European mainland and the whole of 
Asia north of the Altai as far as the Polar 
Regions The elephants of the African type 
(E priscus mtndionalis &.c ) died out earlier 
than the others The mammoth as already 
intimated survived to be a contemporary of 
man and an allied species ( E Coltimbi) lived 
tn Georgia and Mexico into the Ice Age 
The molars present so many transitional 
forms not easy to distinguish that we may 
fairly infer a progressive development of the 
species from one another Since the elephants 
undertake extensive migrations we are driven 
to assume that they gradually extended their 
domain westwards and northwards from India 
becoming meanwhile slightly modified in 
their forms and that these migrations re- 
quired a long interval of time so that the 
elephants did not reach the centre and south 
of Europe till Pliocene nor the north till 
Quaternary times The Miocene deposits 
of India have yielded species from which the 
types now living can be derived without 
difficulty The African elephant still lived 
beyond a doubt in Malta Sicily and Southern 
Italy during the Quaternary period 
Be that as it may the astounding fact still 
remains that enormous accumulations of the 
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remains of the mammoth and e\en whole 
carcasses with the flesh and skin hate been 
found lv en in the most remote islands of the 
Arctic Seas and that this extinct species 
which furnishes us at the present daj from 
Siberia with much of the ivory of commerce 
was adapted as is shown by us maned woolly 
fleece to much colder climates than those of 
our temperate zone while our still hung 
almost naked elephants are not met with far 
outside the tropics The presence of Quater 
nary elephants in the United States and in 
Mexico perhaps finds its explanation in this 
tint migrations of these animals took place 
across Behrings Strait a new supported 
by the fact that on the islands and coasts 
of this strait enormous accumulations of 
remains hate been found partly buried under | 
\ try old glaciers 

The genus Mastodon is distinguished from ^ 
the elephants especially by us tuberculated ; 
molars by having more or less deciduous 
tusks (incisors) in the lower jaw and by the 
absence of airspaces in the frontat bones 
This remarkable genus appeared m Europe 
at least at the time of the Middle Miocene 
at Sunorre and in Orleanais and prevailed 
chiefly during the time of the Upper Miocene 
when Europe rivalled India m the wealth of 
species The Pliocene witnessed a diminu 
tion m the number of species At this stage 
ffie genus if ed out in Lurope and the whole 1 
of the Old World while it appears again with 
the Pleistocene both in North and South 
America and evens exhibits several species 
in the Quaternary strata of that hemisphere 
The great mastodon of the Ohio (. Mastodon 
Van/ atm) played a simihar rfile during the 
Quaternary period in North America to that 
phved by the mammoth m the Old World 
The elephants have without doubt developed 
from mastodons for m spite of all the dis 
Unctions which \%c have mentioned there are ' 
yet transitional forms so closely related to 
one another that we cannot but agree with 
Gaudry in saying In reality it is impossible 


to say at what moment a tooth can no longer 
be ascribed to a mastodon or must be ascribed 
to an elephant 

But while we remain confined to the region 
of well distinguished species we must con 
elude from the fact above enumerated that 
the mastodons having first appeared on the 
mainland of the Old World, migrated to 
America towards the close of the Pliocene 
and there continued to exist till the beginning 
of the present period 

The extinct genus Dinotherium deviates 
most widely from the rest of the Proboscidca 
The skull so closely resembles that of the 
sea cows that many naturalists included the 
animal in this order before the limbs were 
discovered The molars were ascribed by 
Cuvier to a gigantic tapir and lastly the 
enormous sabre like tusks set in the down 
wardly curved lower jaw impart to the animal 
a quite peculiar aspect The bones of the 
limbs discovered at Pikermi and in Bohemia 
leave no doubt as to the true relationships 
of the Dmothena they exhibit very close 
affinities to those of the Mastodons The 
form of the molars with transverse ridges 
the so called zygodont molars can throw 
little light on the affinities of the Dmotheria 
for this form is found also in the kangaroos 
manatees and tapirs as well as in our 
elephants The presence of large incisors 
in the form of tusks in the lower jaw is 
remarkable The Mastodons the oldest 
proboscideans have incisors in both jaws 
the elephants their successors have them 
only in the upper jaw and the Dmothena 
only in the lower jaw The Dmothena be- 
came extinct at the close of the Tertiary 
period 

If we can trace back the ancestral stock 
of our present elephants to the Miocene 
mastodon of Simorre with narrow teeth it is 
impossible for us to pursue it to a more 
remote antiquity The mastodons no doubt 
exhibit distant relationships to the ungulates 
generally and especially to the even toed 
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Ungulates (Artiodactyla) but these relations 
do not suffice to represent any special stock 
All the affinities that have hitherto been 
suggested break down in face of one slight 
objection namely this, that the supposed 
ancestors belong to more recent strata than 
their assumed descendants There is only 
one exception The members of the genus 
Dmoceras gigantic animals from the Middle 
Eocene of Wyoming and Colorado at the foot 
of the Rocky Mountains are older than the 
mastodons But does that suffice to entitle 
us to regard these forms as constituting the 
primitive stock of our proboscideans ? I do 
not believe it It appears to me difficult 


to bring these animals furnished with horn 
like bony excrescences numerous very 
small molars and enormous canines and 
no incisors into connection, with the pro 
boscideans in which the incisors play so 
important a rdle and the canines are always 
absent 

To sum up the Proboscidea form a separate 
order which his some affinities to the Un 
gulata which was formerly spread over the 
whole breadth of the mainlands of both hemi 
spheres but which is now in process of rapid 
decay since its members are all extinct with 
the exception of two species living in the 
tropics of the Old World 
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plate In the lower jaw each cheel tooth 
is formed by the union of two hilf moon 
shaped parts with the com exit) to the out 
side These molars resemble those of the 

fossil Pataothen i Dental formula - — - — ^ 
” o 7 b 

= 34“o 8 teeth 

The largest species of the genus H>ra\ 
the Cape Daman (// capcnsis) which the 
Dutch settlers call Khppdass that is rock, 
badger attains a length of 15 or 16 inches 
Like the Syrian 
Hyrax [H Sjrta 
cits) which is 
known in the He 
brew Scriptures 
by the name of 
Saphan (in the 
authorised \crston 
Cony) and the 
Abyssinnn hyn\ 
the Ashkok of the 
natives (// kabes 
sitt tens) which is 
shown in fig 14^ 
this animal is found m large companies in 
habiting stony deserts where it can easily 
find retreats amongst fragments of rod 
and has abundance of savoury plants for 
its food These companies behave very 
much as marmots do They come out of 
their holes and corners only after they 
have cautiously examined all round to see 
that there is no danger They sit upnght 
on the watch never go very far from 
their holes and give warning of danger by 
means of a sharp whistling sound They 
bring forth only two young ones at a time 
but these soon become independent of their 
mother and would soon swarm all round if 
it were not that many of them in spite of all 
their caution become the prey of carnivores 
They are delightful little creatures always 
good humoured agile in their sports but 
rather lazy where food is abundant and 
according to the reports of travellers live 


notwithstanding their tim dity on good terms 
with ichneumons and large lizards The flesh 
is similar to that of the rabbit and here and 
there is much liked and eaten 
Although in most species there is a com 
plcte adaptation to a life among the rocks it 
is not to be inferred that this is universally 
true of the group There are in fact in 
Mozambque and in the interior of Africa 
certain species out of which the genus Den 
drohyrax has been formed a genus scarcely 
distinguishable in 
deed by any es 
sential characters 
in the dentition 
or in the struc 
ture of the limbs 
but one of vvhi h 
the species pass 
their life on trees 
pairs buildingnests 
for themselves in 
holes in the trunks 
Mid in short be 
having altogether 
as climbing animals The structure of the 
extremities already described facilitates in 
these species the climbing evei of straight 
stems It is a remarkable example of 
adaptation to a tolerably diverse mode of 
life but one vvh ch is rendered mtell gible 
by the relations that may have subsisted 
between the essentially arboreal Prosimn 
and their supposed ungulate ancestors 

THE TAPIR FAMILY 

(TAPI RIDA) 

The family of the tapirs has originated 
from one of the oldest mammalian stocks 
one that was distributed in Eocene times 
over the whole earth 

The Tapirs (Tapirus) are clumsy massive 
short legged animals of about the height of 
an ass but with the general appearance of a 
pig from vvh ch however they are at^once 





mouth instead of squirting into its mouth 
water which it had previously sucked up into 
this proboscis In some species the partition 
bet teen the nostrils terminates in a small 
finger like process as in the elephants The 
ears are always straight in the form of 
pontcd paper cornets The neck is short i 
the belly round and large the tad rudi 
mentary The last phalanges of the toes are 
inclosed m flat rounded hoofs which all 
touch the earth The poHe\ or first ( inner 
most) toe is w ant ng in the fore feet and of 
the other four toes the fifth or outermost is 
the shortest wh le the middle toe exceeds in 
length and size the second and fourth on each 
side The hind feet have only three toes 


namely the second third and fourth digits 
T he hallux or innermost d git and the fifth 
d git are wanting 

In the skeleton we observe the massive 
form of the bones the large number of rib 
bearing vertebra, (eighteen) the third tro 
chanter on the th gh bo te and the peculiar 
form of the astragalus (the ankle or sling 
bone) — all characters common to the Pensso 
dactyla generally The skull is elongated 
and has its heght increased behind by a well 
marked ridge or crest running along the 
middle line longitudinally (sagittal crest) In 
the ord nary tapirs the nasal bones which 
are sometimes very short form an incomplete 
roof triangular in form extending horizontally 
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over the cavity of the nose The) arc very 
unequ it in size and are attached at a rather 
open angle to the very narrow forehead In 
the genus Elasmognathus which has been 
separated from the true tapirs the structure 
of the nasals approaches that seen in the 
rhinoceroses The nasal roof in this case 
is much larger is arched and supported by 
a long partition 

The dentition is very characteristic In 
both jaws there are six incisors three on 
each side but while in the lower jiw these 
incisors are chisel shaped and diminish in 
size outwards those of the upper jaw on the 
contrary are conical massive pointed and 
assume altogether the appearance of strong 



small in the upper jaw in the lower jaw on 
the other hand furnished with a short 
strong sharp crown In both jaws these 
teeth are separated by a wide interval from 
the cheek teeth of which there arc seven 
above si\ below in each half of the jaw all 
indistinguishable in form ind structure They 
have almost quadrangular crowns which are 
often so deeply div ided by a transverse fissure 
that they seem to be composed of two blades 
set behind one another In the lower jaw 
this so called zygodont structure of tooth is 
most marked since the ndges are v cry straight 
and appear to be completely separate while 
in the upper cheek teeth they are connected 
externally by a strip running length wn\s 
These creatures are inoffensive vegetable 
feeders which live in families seldom forming 
small troops and roam about especially in 
morasses and in moist forests abounding in 
streams and pools They are somewhat 
nocturnal in their habits sleeping bv day 
while by night they go out in search of tasty 
plants roots containing plenty of starch and 
fruits they arc very timid and when danger 
threaten*, at once seek refuge m the water 
where they swim and dive with great facihtv 
I hev ire fond of div mg to the bottom like 
hippopotamuses Thev bring forth one or 


two young ones at a time and these have 
a striped skin similar to that of porkers 
1 he females are larger than the males 

Two genera can be distinguished The 
Brazilian Tapir the Anta of the natives 
(Tap t ms amcricanm) fig 146 belongs to 
the genus of the true tapirs with a cartih 
ginous nasal septum The proboscis is cylin 
dneal it the end the finger like process but 
slightly developed the colour of the skin 
brownish gray rather darker along the middle 
line of the back On the neck there is a sort 
of mane, composed of short stiff hair In 
other respects the covering of hair is similar 
to that of a pig being composed of thinly 
scattered adpressed bristles 

The animal lives in the low marshy forests 
of South America hides by day forms paths 
by which it regularly pisses and repasscs 
in the thickets wallows in the marshes and 
the mud is remarkably timid and endeavours 
to make its escape at the least sound either 
plunging into the water or rushing blindly 
through the underwood Only in defending 
their young do the mothers become funous 
ind dirt violently against the hunters and 
dogs that attack them In their own country 
tapirs feed solely on vegetable matters and 
are just as eager as ruminants in searching 
out salt pools and ponds The large felines 
jaguars and cougars (pumas) pursue the 
tapir with not less eagerness than man who 
finds his flesh which is somewhat like beef 
very much to his taste and in addition makes 
an excellent thick leather out of his hide 
The anta is often kept in zoological gardens 
where he thrives prettv well if only supplied 
with plenty of water and mud in which to 
bathe and wallow and with a good warm 
cnb for w inter 

Xltogethcr the tapirs arc harmless creatures 
which love rest and quiet show little attach 
ment to their keepers arc is fond as pigs are 
of bung scratched ind live on good terms 
with their fellows I ut do not inspire visitors 
with any great intcre*st 
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1820 A few specimens have been brought 
to Europe but they ha\ e not lived long 
An Amrarvssa. yptrjfts. tb/e Aw&h. Vawj 
Tapir ( T Roulimi or jil/osus) has a still more 
sloping forehead than the previous one \ ery 
thick and dense hair quite black with an 
mdstmct whitish patch on the lips By this 
development of 1 woolly co\ enng the species 
has adapted itself to a life in the high \ alley s 
of the Cordilleras at a height of to 000 feet 
and more where severe winters prevail 
Finally Bairds Tapir (Elasmognalhns 
{Tapir ui) Bairdn) of a uniform darl brown 
with white lips and without a mane, has only 
recentl) been discovered m Guatemala and 
on the isthmus of Panama This tapir is 
d stmgvwshed ma\ ery marked manner from 


the others by the v ery lev el brow like that of 
a boar by the bony septum of the nose and 

\ he Tnwt deJftwfte mvi Tvantwei hc/cfe 
The structure of the nose causes the si ull to 
resemble that of the follow ing family 

THE RHINOCEROS FAMILY 

(VASICORVJA 

At the present day this family consists of 
only a single genus Rh noceros within which 
subordinate groups have been formed in 
accordance with the degree of persistence in 
the incisors the presence or absence of a 
second horn or even the greater or less thicl 
ness of the hide 

All rhinoceroses are huge heavy clumsy 
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animals with bent legs so short that the bell) 
seems almost to drag on the ground extremely 
ugly in appearance with a rather surl) temper 
generall) and during accesses of fury ter 
rible The) are confined at the present da) 
to the tropics of Africa and India and present 
specific differences in different localities 
The head is of moderate size we may ev en 
say small in comparison with the huge bod) 
it is greatl) elevated behind Above at the 
bach of the head there are long ears in the 
form of pointed paper cornets with a narrow 
thickened rim The small e) es are placed at 
the side the long projecting snout is arched 
above and on this arch stands a horn of v an 
able size or sometimes there are two horns 
one behind the other These horns which 
are borne on very strong upward!) curved 
nasal bones art composed sole!) of fused 
horny fibres and their texture is exactly like 
that of the hoofs or the hollow horns of oxen 
But they are distinguished from the latter in 
that they ha\ e no bony core being quite solid 
and connected only with the skin The nasal 
bones are only wrinkled and spongy at the 
parts where these horns are attached not v er) 
firmly The horns reidil) come off a few days 
after the death of the animal through the 
destruction of the \ essels and the horn pulp 
In certain districts these horns still have a 
considerable value Hie) are useef to make 
cups which have the reputation of destroying 
the efficacy of poisons poured into them 
The jaws and opening of the mouth are 
enormous the lips thick and especiall) the 
upper lip which is covered with a very thin 
skin and is produced in the middle into a 
finger like prolongation which enables the 
animal to seize the twigs and stems of plants 
on w hich it feeds The neck is usually thicker 
than the head and surrounded by broad folds 
of skin the belly very thick the tail short 
and ending in a tuft The legs cannot be 
better described than by comparing them to 
those of a badger hound so tw isted and un 
shapely are the) They terminate in three 


toes which are placed very close together 
covered with arched hoofs and which all 
todch the ground Behind these hoofs there 
is a broad callous sole The \ ery thick tough 
hide is highly valued for the making of 
shields straps cords and whips In living 
animals it presents two ver) remarkable 
modifications w hich hav e e\ en been employed 
for the grouping of species In the Asiatic 
forms there are scattered ov er it broad shield 
like plates composed of firmer parts which 
are connected together by more flexible folds 
all running in the same direction The animal 
appears to carry a coat of armour composed 
of several pieces admitting of a certain amount 
of mobility at the neck shoulders and hips 
In the African species on the other hand the 
hide though far from thin is yet more flexible 
adapts itself better to the outline of the body 
and presents a smooth surface instead of e\ 
hibiting like the armour chd forms as we 
might call them a number of knobs and 
bosses which hate a distant resemblance to 
the inequalities in the shields of the armadillos 
Usually this skin is quite naked only a few 
hairs are found on the edges of the ears and 
at the end of the short tail wheie they form a 
tuft which never reaches down to the hollow of 
the knee The Quaternary rhinoceros whose 
remains are found m such abundance along 
with those of the mammoth (A'/! (tci’ot lluins) 
had a woolly fleece interspersed with stronger 
bristles manifestly as the result of adaptation 
to colder climates 

The skeleton of these animals everywhere 
shows heavv clumsy forms with very marked 
ridges for the insertion of the muscles The 
skull is in some species short ajid compact in 
others greatly lengthened in consequence of 
the enormous size of the jaws The rough 
warty patches indicating the place of attach 
ment of the horns (whtch in some species 
may grow to a length of more than 3 feet) 
are very conspicuous on the back of the 
nasals The transv erse ridges at the back of 
the head the processes of the vertebra the 
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uttering all the day their stinll squeal of rage 
This I once saw my self 

“ Four of us, consisting of myself, three native 
hunters, and my gun hearer, were on our way to 
join a native hunting party some twelve miles off, 
and just after crossing a small stream about half 
way we saw a flock of rhmoceros-birds hovering 
over an ukaku thicket, and evidently accompany - 
ing some game pissing through it The place was 
of no great size, so two of the hunters ran round 
to the further sides, while I and the remaining 
one went into it, and in a few seconds struck the 
spoor of an upetyanc* I am thankful now to 
recollect that I at once suggested leaving the 
vicious brute alone, pirtly because it was such 
dangerous work and its death would do us no 
good partly on account of the time it would waste 
and tlu. distance we had jet to go However, the 
hunter wanted to go after it, and to have said 
more would have implied fear on roy part a thing 
one has to guard against when, being the only j 
white man among natives far in the interior, ones 
comfort, and not impossibly ones life, depends 1 
upon ones prestige, and so we went on, and in 
scarcely five minutes 1 saw it having already 
heard it snorting like a steam engine trotting 
along tossing its head, and looking like mischief 
personified, having evidently got the wind of some 
of us, and being quite as anxious to find us as we 
it It was about fifteen yards off, and I instantly 
let drive with both barrels into its shoulder, spring- 
ing as I did so into the tree under which I was 
• My unlucky companion, whowasa little distance 
on one side and had hitherto only heard it, came 
running towards the shots, and absolutely met it 
face to face, he at once fired and turned to run, 
but it was too late, and he was caught on the spot, 
thrown up with a single toss, which must probably’ 
hare stunned him, and was then trampled out of 
all semblance to humanity by the bloodthirsty 
brute Any description would be sickening 1 
could do nothing, for my gun bearer had disap 
peared seeking safety in some other spot, and I 
found that I had not a single cartridge left in the 
little pouch I earned, but after a minute I could 
stand the inaction no longer, and getting down 
from the tree unpercevved I stole away, and as 
soon as I was out of reach began to shout to the 
others. Two of them soon came up, my gun 
bearer and a hunter, one of them having hidden 
himself on finding the sort of animal we had to 
1 Native (kaffir) name of the M hamus 


deal with; and I having got a supply of cartridges, 
we went back to the spot until we got sight of the 
brute, still trampling and squealing when, kneeling 
down, we fired at it together 
‘ My nerves had been so much shaken that I was 
unsteady and missed clean, not twenty' yards off 
but the ball from my companion s> great elephant 
gun sped more truly, and the brute fell on its 
knees, where, by dint of repeated if not very well 
aimed shots I succeeded in keeping it until he had 
reloaded, when we finished it off together 

In illustration of the ferocious disposition of the 
animal one instance is related in which the con 
sequences are little more than amusing to read, 
though disagreeable enough no doubt at the time 
of the occurrence A small party of hunters of 
which Mr Drummond was one, were engaged in 
roasting an antelope, the sole resource after a hard 
days work, for their evening meal In about an 
hour the first shoulder was done and the hoy 
brought it to me and stuck it up in front of ine by 
means of the stick which had already been sup 
porting it while roasting, and I, drawing my hunt 
ing knife and sharpening a stick for a fork, was 
just in the act of breaking my fast for the first 
time that day, when I heard a sudden succession 
of puffs, like a train just starting, and could dis- 
tinguish the heavy footfall of some animal In a 
second everybody was on his feet, and in another 
we were all scrambling up the tree, I, I am sorry 
to say, still holding on to my shoulder of antelope, 
and oblivious of the fact that I had left my gun 
down below We were barely’ in time, indeed, if 
the rhinoceros had charged straight up to the tree 
it must have caught me, but it was not necessary 
to go very high and I was soon able to watch its 
movements Hardly’ ten seconds had elapsed 
since I had heard the first warning puff, and now 
our fire was scattered in eiery direction, and tlie 
vicious animal was stamping upon it and every- 
thing else it saw, and squealing with rage the 
whole time The meat had disappeared, some of 
it trampled into the ground, and some thrown 
yards away’ by its feet, two great burning logs of 
wood were smoking on the top of my spread out 
bed, and even from where I was I could smell the 
smouldering blankets, the remains of roy water 
calabash were lying in every’ direction, and every- 
thing in camp, save my gun which the brute had 
not so far touched was more or less destroyed 
It was enough to try any one’s temper and I 
asked the man next me if his gun was loaded, and 
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on getting an affirmative answer I told him to 
pass it over to me and propping myself up against 
the trunk to prevent myself being knocked down 
for it was an elephant gun of six to the pound I 
aimed at the shoulder of the trampling and squeal 
ing beast and pulled the tr gger A stillness fol 
lowed the report for a second and then a heavy 
thud and after that violent struggles on the ground 
The other hunter had a double barrel and emptied 
both of them into the struggling mass below him 
but despite the shots the brute regained its legs 
and went away the moment after it did so its 
vicious temper much sobered by the treatment it 
had received Ours were not, however improved 
by the incident and it was all I could do to pre- 
vent one of the hunters who was almost speechless 
with rage at losing lus supper from giving chase 
on the spot A shoulder of antelope was 

not much among four famished men ] 

Another African species {R/t swtus) is the 
largest of all The head is very long the 
snout rounded like that of an o\ the front 
horn \ ery large a yard and more in length 
the hinder one \ ery small This species fre 
quents the steppes covered with tall grass 
amidst which it often grazes in very numer 
ous herds and in the dry seasons it under 
takes great journeys in search of water 
This species notw ithstandmg its superior size 
is regarded as the most good natured of all 
It is hunted chiefly for its flesh which appears 
to be excellent 

THE HORSE FAMILY 

(EQUID \) 

In our present fauna this family forms a 
group so well characterized by the structure 
of the feet and so natural that if only the 
living types are taken into consideration one 
is perfectly justified in making i separate 
order out of them under the name of Sohdun 
gula the single hoofed But the distinctions 
seemingly so sharply defined gradually dis 
appe ir when we place the forms that have 
lived in earlier times side by side with the 
living ones The feet prov ided with a single 
hoof are then seen to be the last stage in a 


process of evolution in course of which there 
first appeared forms which had feet like the 
rhinoceroses and tapirs and in which the 
general characters of the Penssodactyla are 
revealed with so much clearness and distinct 
ness that it is impossible to assign a greater 
v alue to the equine type than that of a family 
The horse is the last member in a senes of 
forms due to a process of specialization gov 
erned by the tendency to transform many toed 
and comparatively sluggish heavily built 
animals into runners which do not yield m 
fleetness to any other forms The feet are 
simplified by this process to the highest 
degree and are modified so as to be adapted 
solely for running If we adopt the stand 
point which it has been our constant aim to 
maintain in this work with respect to the 
evolution theory we must regard the Solid 
ungula as the type of a highly specialized 
family 

We all know the general characters of the 
horses zebras and asses which make up this 
family The greatly elongated head with 
straight profile and sharp pointed ears the 
long neck the relatively short body borne 
on long slender legs the feet ending in 
rounded hoofs the tail of moderate length 
bearing a long brush composed of coarse hair 
the mane of bristly hair on the neck the 
ewi evrrsg- of finer share kair an {he body lying 
very thick but so closely applied to the skin 
that the most minute details of the form are 
visible all these characters are such as the 
reader does not need to be reminded of 
The feet with only a single hoof enable us 
to recognize at the first glance the not \ ery 
numerous species of this family which are 
now found wild only in the Old World As 
domestic animals the horses have not only 
reconquered the domains which they formerly 
inhabited but have spread over the entire 
surface of the earth save only the extreme 
Polar regions 

The skull of the horses when seen from 
above strikes us by its narrow greatlyelon 
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gated rhomboidal form The cranial region 
is relam el) very small forming only a little 
more than one third of the whole length of 
the head and it becomes greatly constricted 
near the foramen magnum or opening by 
which the spinal column passes into the brain 
The brow is flattened and is continued almost 
horizontally into the long nasal bones which 
form a beak like roof abo\e the nostrils In 
front of these projects the elongated portion 
of the upper jaw which carries the incisors 
and canines The pretty large orbits are 
surrounded by a complete bony ring but 
leave a wide opening behind into the temporal 
fossae The hah es of the lower jaw are com 
pletely fused in the middle as in the tapirs 
whose jaws have a great resemblance in their 
general features to those of the Solidungula 
The dentition of the horses also resembles 
that of the tapirs in the general arrangement 
Both above and below we find a semicircle 
composed of stv incisors in the form of some 
what curved chisels with blunt edges The 
canines which are in all cases but slightly 
developed and which in the females for the 
most part disappear entirely although more 
prominent in the males are larger in the 
lower jaw than in the upper and in that jaw 
follow close after the incisors while in the 
upper they are rather farther apart from 
these As in all other Penssodactyla a long 
interval divides the cheekteeth from these 
front ones It is tn this mterv at that the bit 
is placed The cheek teeth sev en in number 
in each half of each jaw are much larger in 
the upper jaw where they present a quad 
rangular chewing surface than in the lower 
in which these teeth arc more elongated and 
laterally compressed The first of these 
cheek teeth is always very poorly developed 
reduced in fact to a mere stump it is very 
readily and often very early lost The other 
si\ check teeth in the upper jaw appear as if 
composed of two h lives which are soldered 
together by a strong external vertical pillar 
To this external pillar there corresponds on 


the inner side another less prominent broad 
pillar which shows on the grinding surface 
in the form of a loop of enamel On the 
surface of each tooth are to be seen four 
sickle shaped enamel stripes with their con 
cavity directed outwards and these stripes 
are separated from each other and in the 
middle by deep fissures In the lower cheek 
teeth the pillars are wanting Each tooth 
has on the outside and in the middle a deep 
v ertical groov e wh ch indicates the separa 
tion into two halves and the enamel stripes 
run back each into itself as if there had been 
bosses or tubercles the surface of which be 
came planed away This kind of dentition 
forms as will be readily seen an excellent 
masticatory mill 

The structure of the limbs deserv es special 
attention The bones corresponding to the 
upper arm and thigh are short thick and 
buried in the flesh of the body The third 
trochanter on the thigh bone is placed pretty 
low down 1 he ulna and fibula are greatly 
reduced and are recognizable only as un 
shapely adjuncts at the upper part of the 
radius and tibia respectively The bones of 
the wrist and ankle are greatly reduced both 
in number and size These are followed 
below by a single bone which is often errone 
ously spoken of as the shin bone but which 
ts nothing else than the excessiv ely developed 
metacarpal (or metatacsal) bone of the middle 
toe and has at its upper end two small 
pointed style like bones (the splint bones) 
attached to it on both sides these being the 
remains of the metacarpal (or metatarsal) 
bones of the second and fourth digits which 
are thereby only indicated Finally at the 
lower end of this elongated metacarpal or 
metatarsal there come the three phalanges of 
the middle digit which form the fetlock and 
hoof the bone of which latter has pretty much 
the same form as the horny hoof that covers 
it By study ing the dev etopment it may be 
show n that in the embry o three digits begin 
to be formed but that the two outer ones 
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rennin rudimentarv and the examination of 
the feet of the ancestors of the horse re\ eals 
to us the fact that there were actually fi\e 
toes in the first representativ es of this group 
Examples of foals born with two or three 
more or less de\ eloped toes are not rare 
We wish further to draw special attention 
to the smallness of the brain and us lowly 
organization indicated by the fact that the 
hemispheres of the cerebrum do not cov er 
the cerebellum This lowly organization is 
to be sure in a certain measure compensated 
by the number of the comolutions which in 
their disposition follow the same general plan 
as those of the tapirs but are much more 
complicated Between these two animals 
the relations m respect of brain structure are 
somewhat similar to those which subsist be 
tween man and the macaque The general 
plan is the same but in the lower type it is 
shown in its original simplicit) while in the 
higher it is complicated by a thousand 
secondary formations We likewise mention 
the structure of the digestive organs which 
is in accordance with the plan exhibited in 
all herbiv orous perissodact y les i simple and 
relatively small stomach a \ erj thick colon 
and cecum The two teats are situated in 
the region of the groin 
The wild horses — for it is only these with 
which we have to do — live m great herds in ' 
prairie and steppe regions That is their true 
home Tor this social life in lands with a ■ 
'vide horizon they are w onderfully organized 
Mountains they shun and they seek the I 
woods only to enjoy the shade for a brief 
interval It must be allowed that neither 
the keenness of their senses nor their powers 
of defence are sufficient to adapt them for a I 
life m the thickets where each individual is 
compelled to have his qualities developed in 
the highest degree The range of v ision in 
horses is not very great they can distinguish 
only near objects clearly Their scent is dull 
Only their hearing is very acute and enables 
them to distinguish the least audible com 
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ponents in distant noises Observations on 
the development of the senses have been 
made chiefly though not exclusively on 
domesticated horses that have run wild It 
has been established that in the pampas the 
mustang does not scent the jaguar at more 
than thirty paces off and that the lion is 
always sure of getting within the necessary 
distance for a spring when a zebra is the 
object of his pursuit 

The herds live under the leadership of 
some old males which have to watch over the 
well being of their subjects We cannot but 
admire the courage of these proud creatures 
which seeming to rejo ce in battle dart down 
upon an attacking carnivore the whole herd 
arranging itself in a circle with the foals in 
the middle and all ready to strike with the 
hoofs of their hind legs In fighting with 
wolves stallions try to seize their antagonist 
with their teeth by the nape of the neck then 
to lift them up and dash them on the ground 
after which they trample them underneath 
their feet 

But these battles from which perhaps the 
military art has derived the formation of 
squares are only exceptions to the rule and 
take place only in cases of sudden attack or 
when the herds are dm en to straits Usually 
the herd seeks its safety in rapid flight 
Tearing along in furious gallop with ears and 
mane erect the herd dashes away with the 
speed of the wind driving their young ones 
before them the males galloping on the 
flanks and at the end of the column to protect 
the herd in its hurried fight No carnivore 
can follow them long The Cape hunting 
dogs alone can keep up the pursuit for 
sev eral hours and ev en then theyarecompelle 
to content themsehes tvith the stragglers who 
hat e got wounded in the flight they are not 
able to follow the herd which at last dis 
appears bejond the horizon of the immense 
plain 

The leading traits of wild horses are ac 
cord, ngly these dnllsenses little intelligence 
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great sociability and a courage amounting 
eien to rashness 

Except for the battles between the fiery 
stallions and especially the younger ones in 
their efforts to secure rights for themseh es 
as regards the mares the herds lit e together in 
harmony The old males chase the young 


| ones out of the herd when the latter begin 
| to show an inclination for the mares and 
these young ones which are compelled to lit e 
as celibates bring on serious battles with a 
xiew to acquire by conquest a few females 
with which to found a new family The 
herds make great migrations in the steppes 





19 —The African W ilil Ass {Equu tun /* ) p. ge 0 4. 


regions It is entirely marked with bhek 
stripes on an almost white or yellowish 
ground The legs ire ringed down to the 
hoofs and the mane is composed of alter 
nate black and white stripes The tad is 
black It is the rarest species in our men j 
ageries The Jardin d Acclimatisation at 
Paris has a well trained pair which draws a 
carriage 

The Dauw ( Htppotigns {Cqtnts) Burckdhi ) 
PI XXI is distinguished from the former 
species by ha\ mg the legs and feet not ringed 
but of a uniform light colour like the ground 
colour of the body The str pes on the body 
are broader directed obliquely backwards 
and forked at their lower ends The head 


presents pretty much the same mingling of 
colours as in the zebra. 

A third species the Quagga (Hippohgris 
{Equus) gnaggd) is brownish above white 
underneath The tad which is completely 
covered with bushy hair and the ears are 
white The rather broad brown stripes attain 
a considerable length only on the neck and 
shoulders gradually diminishing in length on 
the back The whole of the hinder part of 
the body as well as the legs remain unstriped 

It is these two latter species that are gener 
ally seen in menageries They are more 
easdy tamed than the zebra and it is said 
that in the South African colonies indiv iduals 
caught young are associated with herds of 
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the Kulan of the Kirghiz the Jlggetai of the legs and thin hoofs The ears are somewhat 
Mongols and the Kiang of the Tibetans are longer than those of the horse but shorter 

one and the same species comprising a few than in the mule The line of the bach is 

\er) slightly different geographical \nnetics straight but slightly elexated at the croup 
Besides the short and somewhat massiu. the tail is furnished with a long tuft the 
head the animal has the same \ ery harmonious mane is erect and pretty thtch The general 

proportions the same graceful outlines slim colour is a light Isabel yellow The belly 
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species together with the extinct species 
which have lived during Quaternary times 
The tiger horses of Africa cannot ha\e 
contributed to the formation of the domestic 
breeds Stripes and 1 nes are too rare in 
these latter for us to be able to Consider them 
as rovers ons to an origin'll type of colouring 


One fact dominates the whole problem at 
least so far as Europe is concerned Through 
out the Quaternary period the whole of our 
continent was inhabited by a race of small 
wild horses which were eagerly hunted m the 
Stone Age Whole grave) ards of these am 
n als slaughtered for food have been found 



ior example at Solutre near MAcon (Saone | 
et Lo re) \\ bile previously an object of 
eager pursu t this small an mal was probably I 
domesticated at tl e time when pol shed stone | 
implements were used (the Neolithic Age) 
when agriculture was introduced It is 
accord ngly h ghly probable that the small 
horses of Norwaj the Shetland pon es and 
those of Corsica and Sardinia are the more 
or less mod fied descendants of th s prehistoric 
small and rather thick headed horse 
But there were also horses of larger size 
during Quaternary times As regards Amer 
ica th s is incontestable The horse with 
curved incisors (£ cur-tdcns) which roamed 
o\ er the whole of America during Quaternary 


* Tif ») 

times was of about the size of a pretty tall 
domesticated horse But this American 
species has left no descendants At the time 
of the discov ery of Americ 1 there were no 
horses in the New World 

The large domestic horse was probably m 
traduced into Europe along with the use of 
metals It came from some of the countries 
bordering on the Mediterranean perhaps from 
India where it had long been domesticated 
Bit we do not know with certainty any 
Quaternary predecessor Can the domestic 
horse be derived from the Tibetan wild ass ? 
That is v er) doubtful 

If we turn our attention to the horses that 
have again become wild in the steppes of 
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Asia and America, we scarcely meet with any 
solution of the riddle 

An illustration is furnished of the degener- 
ate horse of Asia, the Tarpan ( 2 T. Tarpon), 
fig. 152. These horses as well as the mus- 
tangs of America exhibit some common char- 
acters The shin has acquired a uniform 
colour, dark -brown in summer, lighter in 
winter. The head is thick and short, the 
neck long and slim, the ears long and pointed, 
the hoofs delicately formed and narrow. The 
size has diminished, and the mane, which has 
become shorter, exhibits a decided tendency 
to become erect , but the tail is bush) through- 
out its whole length. We thus sec that these 
degenerate horses hav e made a few steps back- 
wards in the direction of the Tibetan wild ass, 
but )ct the distance that separates the two 
appears to be still too great. It is possible 
that by careful selection, by giving an abun- 
dance of suitable food, and by constant atten- 
tion, the domestic breeds hav e gradually been 
reared out of the Tibetan wild ass, but it is 
also possible that Quaternary horses, the 
remains of which may some time be found in 
Asia, have contributed to the production of 
our domestic breeds 1 

The domesticated horse has acquired its 1 
valuable qualities chiefly by association with j 
man Its courage must hav e been the quality , 


which man first learned to prize Remote 
antiquity knew only how to employ the horse 
in war, in which it still shines But whatever 
may be said, its intelligence is limited What 
the horse is at the present day it owes to the 
training founded on its docility and curiosity. 

[The behaviour of wild horses m Patagonia is 
graphically described in more than one passage by 
Lady Florence Dixie in her account of her journey 
across that part of the South American continent 
“ After a time, ’ she writes in one place, " we came 
to a region evidently much frequented by wild 
horses, and eventually we hit on a path worn by 
them right through the woods, and following this, 
wc jogged along at a very fair pace Soon our 
horses began to neigh and prick up their ears as 
we advanced tow ards a clearing Their cries were 
answered from somewhere beyond us, and pushing 
forward into the open we came upon a herd of 
wild horses, who, hearing our advance, had stopped 
grazing, and now they stood collected in a knot 
together, snorting and stamping and staring at us 
in evident amazement One of their number came 
boldly trotting out to meet us and evidently with 
no pacific intentions, his wicked eye, and his white 
teeth, which he had bared fiercely, looked by no 
means reassuring But suddenly he stopped short, 
looked at us for a moment, and then with a wild 
snort dashed madly away, followed by the whole 
herd They disappeared like lightning over the 
brow of a deep ravine, to emerge again to our view 
after a couple of seconds scampering like goats up 


' A recent discovery of rrzcvalsky’s ha* a great deal of interest in 
connection with the quirtlion of Ihe origin of the domestic horse 
That traveller has made the scientific worl t acquainted with a horse 
bilherto unknown inhabiting Central Asia, and possessing characters 
more closely approaching those of ihe domestic horse than any mem 
her of the genus hitherto discovered The following paragraphs 
relating to it are taken from Xafure, sol xxx p. 391 (where a cut 
of the neiv horse is given) 

“The hones, which constitute the genera tqmis of Linnrrus, and 
are the sole recent represen lat nes of the family F.qu d-r, fall natur 
allv into two sub genera, as was first shown by Cray In 1825 ( Zoo! 
7 *xr 1 p. 241 )— Equal and Atoms 

"The typical horses ( Equal) are d stinguishable from the asses 
{Asm it) by the presence of warts i pon the hind legs as w ell as npon 
the fore legs, by their broad rounded hoofs, and by [heir tads begin 
mng to throw off long hrirs from the base, instead of having these 
hairs confined as a sort of pencil, to the extremity of the tail Up 
lo a recent period all the wild species of Equal known to science 
were referable to the second of these sections, that is, to the sub 
£enus Annas, known from Equal by the absence of warts or tallos 
(ties on the hind legs, by the contracted hoofs, and by the long bans 
of the tail being restricted *0 the extremity of that organ. 

11 Under the circumstances great interest was man Tested when it 
was known that Przevalsky, on his return from hts th rd great jour 
ne y ml » Central Asia, bad brought back with him to St Petersburg 


in example of a new species of wild horse wh ch belonged in some 
if ils characters at least, to true Efims 
‘'Prrevalshy'swiH horse has warts on its hind legs as well as on its 
ore legs, and has broad hoofs like the true horse But the long 
tails of the tail, instead of commencing at the base, do not begin 
mill about half vsy down theta 1 In this respect Equal fna/st 1 
s intermediate betw een the true horse and the asses It al o differs 
rom typical Eqims 111 having a short erect n ane and in having no 
brelock, that is, no bunch of ha rs in front of tile mane tailing 
lown over the forehead Us whole general colour is ol a 

thitish gray, paler and whiter beneath and redd, sh e the head 
The legs are reddish to the knees, and thence blackish down to the 
loofs It ,s of small stature, but the legs are very th ck and strong 
-1 the head is large and heavy The ears are smaller than those 


( the as 


it Dsunga- 


called by 


“Preevalsky's wild horse inhabits the grei 
etween the Altai and Tianshan Mountains where 
,e Tartars * hertag ’ and by the Mongols 1 Stator - ------ 

, troops of from five to fifteen ind vidoals, led by an old stallion 
pparcntly the rest of these troops consist of mares, "h'chtril 
e W to the single stalhon They are lively an ma Is. very shy, 
ad with highly developed organs of sight bearing and *me« "» 

“ They keep to the w ildest part of the desert and are very hard to 
? proac? They seem to prefer especially the saline districts and 
, be able lo do long without water T* ^ 
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and that in quite respectable numbers among 
the fossil remat ns of the New 

Let us speak first of the Rhinoceroses At 
the present day we have about eight or nine 
species half of which inhabit tropical Africa 
while the other half are confined to India and 
the Su nda I slands A1 Ithe African rh t noceroses 
have two horns in Asia there are both one 
horned and two horned species All these 
species approach one another so closely that 
they can hardly be grouped with propriety 
into sub genera 

The distribution during the Quaternary 
period was quite different from the present 
Rhinoceroses were then found everywhere 
in the extreme north as well as in the tropics 
on the highest mountains (16 ooo feet above 
sea lev el in Tibet) as well as on low lying 
plains in the Old as well as in the New 
World We know about twenty species from 
Quaternary Pliocene and Miocene strata 
and we can trace their descent backwards to 
the time of the Upper Eocene Step by step 
we can demonstrate the gradual modifications 
by which the old rhinoceroses have arrived 
at their present forms 1 he old types (Acera 
thenum) had no horns and the development 
of the horns which have mostly got separated 
from the fossil skulls can be traced on the 
nasal bones which at last come to be streng 
thened by a bony partition to enable them to 
carry the enormous outgrowths by which they 
are surmounted But in this case also we 
can follow out in the two hemispheres two 
different independent lines denv ed from dif 
ferent stocks which gradually approach nearer 
to one another and which in Europe pass 
from the Palseotheria through the hornless 
forms (Aceratherium) to the true rhinoceroses 
while in America the original genera are called 
Colonoceras Dicerathenum and Amy codon 
and are totally different from the European 
stem forms But m America there were only 
hornless forms which die out with the Pho 
cene while in the Old World the type is 
continued down to the present time though 


getting gradually more restricted in the area 
of its domain which in Quaternary times 
was far more extensive A rhinoceros with 
enormous horns and a bony nasal septum 
(R/i tichorhvius ) was the faithful companion 
of the mammoth and lit e this elephant had 
a thick fleece as a protection against the 
sev ere cold of the Polar Regions 

The Wild Horses finally have a pretty 
simple distribution in the present day fauna 
The tiger horses are inhabitants of tropical 
and sub tropical Africa The asses with a 
coat of uniform colour hail from the steppes 
and deserts of Asia and the wild ass distributed 
over the western shores of the Red Sea forms 
the connecting link But in this family we see 
astonishing circumstances in relation to the 
origin 

One of the most beautiful discoveries of 
the paleontology of the present day is that 
of the two parallel lines in which the horse 
type has gradually developed in the Old and 
the New World In the latter have been 
found small five toed animals of the size of a 
fox ( Eohippits Phenaco ins ) in strata belonging 
to the Lower Eocene and from this all the 
different stages up to the Quaternary horse 
(Eg mis curvidens ) ha\ e been discovered with 
out the omission of one. Every geological 
series of strata has revealed a separate genus 
different from that of the preceding group 
and these successive genera approach the 
modern horse step by step through the in 
crease in the size of the body through the 
multiplication and increasing development 
and complexity of the enamel folds in the 
cheek teeth and through the gradual reduc 
tion in the number and size of the toes In 
the Lower Eocene genera the tendency to 
wards a reduction in the five toes present is 
already manifest The middle toe is the 
longest and strongest the second and fourth 
digits are equal in length and though some 
what shorter than the middle one still fur 
mshed with broad hoofs which without doubt 
touched the ground The fifth digit is much 
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smaller has the last phalanx pointed and 
there can be no doubt both it and the first 
digit or pollex which is quite rudimentary 
bore a false claw which could touch the earth 
only on sinking into soft or marsh) ground 
Henceforth the first d git disappears entirely 
In Orohippus from the Middle and Upper 
Eocene the fifth still carries a false claw but 
in Mesohippus from the Lower and Mtohip 
pus from the Upper Miocene is ahead) re 
duced to the metacarpal (or metatarsal) bone 
having no phalanges while the second and 
fourth digits have become smaller In Pro 
tohippus from the Lower Pliocene as well as 
m the succeeding genera the metacarpal bone 
of the fifth digit has also \amshed and the | 
second and fourth digits no longer carry hoofs i 
but claws Then these two digits likewise i 
get reduced to their metacarpal bones m 
Plioh ppus belonging to the Upper Pliocene 
The last member of this long senes of genera 
forming successive links m an unbroken chain 
was a horse which was similar to the domes 
ticated horse but possessed rather differently 
formed incisors and which during the Qua 
ternary period roamed over the whole of 
America both North and South so that it 
has left remains in the deposits of the Pampas 
as well as in the caves of Brazil and the 
alluvium of the United States 
In the Old U oritf «e have a similar though 
a less complete series Our horses appear 
to be traceable back to the PalzEotherium as 
their stem form this being an equivocal m 
termediate type with four toes on the fore 
feet and apparently also the stem from which 
the rhinoceroses have been derived But in 
the genus Anchithenum of the Upper Eocene 
and the Lower Miocene the equine characters 
are already expressed with the utmost dis 
tmetness in the dentition as well as in the 
structure of the feet and may be traced 
through the genus Hipparion corresponding 
we ma> say to the American Protohippus 
a genus which had three toes and whose 


numerous remains found in Upper Miocene 
deposits at Ptktrim in Greece and Sansans 
at the foot of the Pyrenees prove that these 
elegant animals then trav crsul southern Eu 
rope in numerous herds 

I cannot tnter into details here but will 
only state that none of the genera belonging 
to the series in the eiolution of the American 
horses is identical with any one of those 
belonging to the succession on this side of the 
ocean and that the initial differences are 
greater than those at the end of the two senes 
The difference between the Anchithenum of 
the Lower Miocene of Europe and the 
Mesohippus on the same horizon in America 
is considerable while the differences between 
the Quaternary horses of the two hemispheres 
are but slight The series ha\e accordingly 
approached one another tnstead of presenting 
increasing divergencies But m both series 
is seen the same tendency to form out of 
small plump plantigrade or semi plantigrade 
animals omnivorous in their diet and pro 
bably dwellers in marshy districts larger 
slimmer light footed herbivora inhabiting dry 
steppes 

To sum up we see in the Perissodactyla a 
great original and old order which has gradu 
ally declined in the process of geological 
e\ olution The stems to which we can now 
with greater or less probability refer the 
branches of our present fauna were much 
more varied much richer in forms than they 
are now There has been a gradual decay 
along with a one sided dev elopment By 
domestication the highly specialized type of 
the horses has reconquered the domain which 
it had lost at the beginning of the present 
geological epoch the other types not capable 
of domestication seem to be surely ad\ ancing 
towards extinct on in which several pretty 
rare types have preceded them types which 
have gradually died out m the course of 
evolution and of which we do not need to 
speak here 



EVEN-TOED UNGULATES 

(ARTIODACTYLA) 


Lngulates of very variable sue aln ost al ajs v, th an even number of toes v h ch are arranged about two parallel 
axes runn ng thro 0 h the m ddle 1 ne of the second an 1 fourtl d g s. The th gh bone has no th rd trochanter 
Tl e stomach sho s a tendenc) to subd v s on 1 he or g nally con plete dent t on gets gradually spec al zed 
and reduced lire teats are abdom nal and ingu nal 1 lacenta d ffuse 
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This order now the most numerous, after 
the Rodents presents similar phenomena to 
those which we Ivu e observ ed in the prev tous 
one In it if we consider only the members 
now living we in fact recognize two prett) 
different series of forms which would neces 
sitate a division into two orders the rumi 
nants on the one hand and the pigs or 
many toed ungulates on the other but when 
we enter into the details of the organization 
and especially also into those of fossil forms 
then we must acknowledge that the lines 
of demarcation fall away one after the other 
and that even among the living forms these 
1 mits are not so complete as those which 
separate the tapirs and rhinoceroses from the 
horses Among the palaeontological remains 
we find proofs of an evolution similar to that 
whtch we have traced m the penssodactyles 
Out of the originally clumsy and heavy forms 
with a complete dentition and at least four 
toes touching the earth have at last arisen 
slender shapely forms with elegant limbs 
in which the toes are reduced to two and the 
dentition ts no longer complete The many 
toed forms with complete dentition of our 
present fauna approach more closely to the 
ancestral stem forms from whtch have sprung 
as palaeontology proves the two-toed forms 


with incomplete dentition those namely 
which have been called the Ruminants on 
account of a special funct on while the others 
may be called the Man) toed (Polydactyla) 
The predominant character of the Artio 
dactyla is that which is presented by the 
structure of the feet which always have the 
toes clothed with hoofs and which are 
adapted only for locomotion All these am 
mals divide the hoof as the Bible says in 
other words the toes are arranged in patrs 
and there are two equivalent widely separate 
axes formed by the third and fourth digits 
The first or innermost digit is wanting even 
in the ancestral forms which have four almost 
equal toes with the corresponding meta 
carpal and metatarsal bones quite separate 
while both bones of the lower fore limb and 
hind limb that is the rad us and ulna in the 
one case and the tib a and fibula m the other 
case are 1 kewise separate and attain an equal 
degree of development This structure of 
the limbs has been preserved in the hippo- 
potamus The two lateral d gits the second 
and the fourth then get steadily reduced in 
size m the general evolution of the group 
The two middle toes alone touch the ground 
the two lateral ones are shorter but still carry 
false or accessory hoofs the two middle toes 
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transposition of the weapons of attack and 
defence The incisors w hich stand v ertically 
m the upper j nv but are almost horizontal in 
the lower gradually disappear altogether in 
the former While the pigs ha\e in all six 
incisors in the upper jaw the hippopotamuses 
have only four the camels only two and in 
all other ruminants they are altogether absent 
On the other hand the lower incisors m the 
latter are increased by a pair so that their 
total number is brought up to eight It is 
probable indeed that the outermost pair con 
sist of canines which hate got displaced for 
tvards The canines which in the hippopo 
tamuses pigs musk deer and chevrotains 
are formidable weapons always more highly 
developed in the male than in the female are 
reduced m size in the camels and most of the 
deer farm!) and disappear entirely in the 
other ruminants It cannot however be 
said that the growth of horns is an equiv alent 
for the loss of the canines for the muntjac 
has both horns and large canines which are 
used by it as weapons The number of 
the cheek teeth which are separated by an 
interval from the front teeth and can often 
be distinguished by their external form as 
molars and premolars diminishes through the 
loss of the latter The last molar exhibits a 
manifest tendency to increase in size and 
this tendency is so marked m the wart hogs 
that the masticating surface in them belongs 
wholly to this single enormously enlarged 
molar 

There is little to say regarding the internal 
organization The brain and the skull are 
always very small in relation to the size of the 
body and the development of the elongated 
jaws The brain itself exhibits a peculiar 
system of convolutions which m the smaller 
forms are more simple in the larger more 
complex The cerebral hemispheres never 
cover the cerebellum and they even leav e a 
portion of the mid brain exposed More 
over the Artiodactyla in general stand upon 
a very low level of intelligence which how 


ever does not prevent them from having a 
certain keenness of sense 

Among the anatomical features we would 
draw attention also to the tendency of the 
stomach to become subdivided a tendency 
which goes hand in hand with the change 
from a miscellaneous to a purely vegetable 
diet In the Penssodactyla this change of 
habits affected chiefly the colon and ccecum 
Most of the pigs still have a simple stomach 
In the hippopotamuses and peccaries that 
portion of the stomach into which the ceso 
phagus or gullet opens the so called cardiac 
end is divided into two making three parts 
in all This threefold div ision is maintained 
likewise in the chevrotams but m the other 
ruminants the other end of the stomach the 
pyloric end is also divided into two parts 
so that the stomach now consists of four dif 
ferent sacs which have four distinct functions 

Only in the pigs are the teats found ex 
tending in pairs along the whole length of the 
abdomen In the other Artiodactyla they are 
situated in the region of the grom (placed in 
guinally) The placenta is always diffuse 
spread over the whole surface of the ovum 
but while in the pigs camels and chev retains 
the placenta has still preserved a primitive 
character being composed of del cate isolated 
tufts these form in the other ruminants more 
compact masses which ha\ e been called coty 
ledons 

Almost all Artiodactyla live socially often 
in numberless herds which however are 
without that more or less intelligent organ 
ization observable in troops of horses or 
societies of monkeys Some rely for their 
safety on their strength others on their 
speed Although these animals are mostly 
stupid and unintelligent yet certain of their 
senses as smelling and hearing may be 
extraordinarily keen and delicate They can 
scarcely be said to show any attachment to 
man who nevertheless has domesticated a 
great number of them In all without ex 
ceptton even in the most peaceably disposed 
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we can observe a liability to sudden accesses 
of fury the causes of which it is difficult to 
guess though the) mi) be so violent as to 
lead the animals affected thereb) to dish 
blindly against everything that stands in 
their nay Yet among all the orders of the 
Mammalia this is probably the one that is 
most useful to man who derives the greatest 
ad\ antage from it m respect of clothing food 
and labour If in civilized countries it is 
impossible to d spense w ith the hollow horned 
animals such as the ox sheep and goat 
which yield us their wool milk and flesh 
and are in part an important aid in field 


labour the steppes ind the deserts would be 
impissable without camels ind the existence 
of the Polynesian and Malayan races would 
be endangered if they were depot cd of pigs 
as that of the Pohr rices would be impossible 
without the reindeer 

We adopt two subordinate groups or sub 
orders the Non ruminant many toed forms 
(Polydactyla) which comprise the hippopo 
timuses and the pigs constituting one and 
the Ruminants (Bidictyla) to which belong 
the musk deer the true deer the hollow 
homed animals the giraffe and camels con 
stituting the other 


GROUP OF THE 

NON RUMINANT OR MANY-TOED ARTIODACTYLA 

(POLYDACTYLA) 


THE HIPPOPOTAMUS 

OR RIVER HORSE FAMILY 

(OBESA) 

The River horses (Hippopotamus) rival and 
even if possible surpass the rhinoceroses in 
ugliness They form a specially African 
type which conssts of only two species the 
smaller of which (H libcncnsis ) almost a 
dwarf form hitherto found only in the repub 
lie of Liberia is but little known This 
dwarf species which has many affinities to 
a fossil form found in Europe {H minor ) 
attains only the size of a tapir while the 
well known species kept in our zoological 
gardens the Common Hippopotamus iff 
amphibius) which inhabits the whole of Cen 
tral Africa and e\ en extends to the Cape 
,h,ch ,s figured m a full page dlustrafou 
(I XXII ) attains a length of about 15 feet 
and a weight of about 2j4 tons 


It is with good reason that the river horses 
ha\e been taken as the type of 1 separate 
family under the name of Obesa the stout 
animals Everything about them is heavy 
and large The enormous belly almost drags 
on the ground the feet are short massive 
somewhat twisted and have four rounded 
hoofs on the short toes which are connected 
together by an insignificant swimming mem 
brane the neck is short and thick the head 
massive long and almost ler el on the surface 
the tail short and furnished with a few thick 
bristles arranged jn tbe form of a tuft The 
hide at least three fourths of an inch in 
thickness forms great folds on the shoulders 
and th ghs and is quite naked except for a 
few thinly scattered hairs in the folds It is 
of a dirty copper colour There is no other 
mammal which creates such an impression of 
a formless mass of revolting nakedness as the 
hippopotamus does 

The enormous head has the form of an 
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elongated rccfmgle somewhat contnctcd 
below the eyes and roimdcd off m front with 
a thick snout on which the nostrils open in 
the form of S shaped slits The eyes ire 
small and surrounded by a projecting orbit 
The ears stand at the angles of the back part 
of the head where it sinks abruptly down 
towards the neck and arc small and in the 
fonn of pointed paper comets When the 
animal is m the water, us true element it so 
to speak dm cs this unshapcl> head along 
the surface in such a manner that onl> the 
ears e\cs and nostrils arc visible above the 
water which forms a small pool on the 
depressed part between the eyes and nostrils 
The latter open in breathing with a great 
noise and can be hermetically closed in di\ ing 
OnK when the crciturc leaves the water can 
we see the muzzle on which the upper lip is 
puffed up at the sides so as to conceal the 
tusks and this gives a peculiar curved form 
to the opening of the mouth 
The skull of the animal is elongated in 
consequence of the enormous size of the jaws 
while the brain ease is very small The 
dentition is terrible. In the upper jaw there 
are two incisors one on each side set in the 
two halves of the premaxilla which arc 
separated by a wide e\cav ation in the middle 
These incisors resemble short pegs and are 
kept sharp by use The canines which follow 
these incisors form two lateral projections 
and like the incisors keep growing without 
interruption throughout life. Their crown 
isver) short but is kept sharp by use In 
the lower jaws both incisors and canines like 
wise keep constantly growing The inner 
incisors are enormously long and straight 
and directed obliquely forwards and upwards 
In a young hippopotamus whose last molars 
had not jet cut the gum these teeth were 
more than a foot in length and about an inch 
a half in thickness The outer pair of 


their enamelled surface and worn away on 
their inner fice so as to present a sharp 
cutting edge at the end A pretty wide 
interval separates the cheek and front teeth 
in both jaws In each half of each jaw there 
ire seven cheek teeth in all— four premolars 
with a conical elevation in the middle and 
three true molars which before they are 
much worn exhibit four folded conical 
tubercles separated b> two deep fissures 
forming a cross Through the effect of use 
the crowns come to present to view in place 
of the tubercles four figures like clover leaves 
surrounded by stripes of enamel This figure 
,s characteristic of the teeth of adult h) PP o 
ootamuscs 

The behemoth of the Bible is an essen 
uallv herbivorous and aquatic animal For 
mcrlj extending from the mouths of the Me 
u the risers of the Cope 
pushed Inch tnto the tntenor by the advance 

of ciul.zot.on and tn proportion as *e r,ae 

shooting heat) bullets «ri> ff- £ 

penetration advances up the rivers and hie 
of 0 Central Afnco vvtll this huge anmtal 

successfully by mining g h 

, i finals and then killing u 

attached .0 n° als a " „ ut these are 

seriously diminish the nu ^ a 

The hippopotamus # ^ ^ 

nocturnal animal a . s t ]., : water 

icquamtance »tth only t0 bask m 

only by night o fJV ^ lstan(Js mt 0 f 
the sun nn san ^ m<m and lakes 

range of bullets plants 

"hose banks are £ t,ly uproot by 

means or .B ■“=«« a " d seek ,„g its food 
constantly in llhere the banks are 

hut on the other a ^ browse m 


I°'ver incisors are smaller but also of cylm 
dneal form The lower canines ire of enor 
m °us size and curved upwards grooved on 


but on the o , 10 or u>^- — 

naked .. quits the „ 01S which 

the neighbouring »o°*» ^ Besides 
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a hide yielding a good thick leather and 
tusks affording an ivory as highly esteemed 
as that dent ed from the elephant it is chiefly 
these de\ astitions that hate always drawn 
down upon it the furious persecution of the 
colonists 

It is a peaceable animal a capital swimmer 
and diver able to remain five minutes under 
the water without coming up to breathe and 
fond of roaming about on dry land in the 
ev enmg w hen it w ill sport w ith other members 
of its own species bellowing with joy in i 
voice which according to the negroes is equal 
to that of a hundred oxen It spends the day 
in inactivity and then affords an opportunity 
to insect eating birds to wander about on its 
back hunting out the numerous parasites by 
which it is infested It is said that these 
birds also serve as sentinels to the hippo 
potamus giving it warning by their cries of 
the approach of danger The only danger 
to which the hippopotamus is exposed is that 
which is due to man other animals tal e 
good care not to attack this Titan The 
stones told of battles between hippopotamuses 
lions and crocodiles are mere fables The 
females of the species are tenderly attached 
to their young which follow them about in 
the water a few hours after birth and often 
sit riding on their back 
When Mounded or pursued or when from 
cause, .falls, in, o a f„ 0 the hippopotamus 
becomes terrible It altacU ^ ^ R 

men IT f °™'‘M>le jaw , erushes 

men to death MKh ,ts teeth or tramples them 
«'<h its pa„s and sometimes ,t will dart 
upon its opponent from some place of con 
coalmen! Kith the rapidit) of lightning over 

ntmmg eter, obstacle hji^eremoL, „m 

The mothers appear to take ret enge for their 
slaughtered and captured )ou„„ men a con 
Mdcnblc time after these ha^e been lost 
T he nanatocs of travellers and names are 
Ml of exciting accounts of h “ 

b »,.h these terrible beasts nh.A are 
m ° rC ‘'’"Serous since cv en the heat ,est 


I bullets can pierce their hide only at short 
distances and the animal is remarl ably 
tenacious of life 

Even the ancient Romans brought hippo 
potamuses to Europe for their games in the 
circus In our time some specimens are to 
be seen in all zoological gardens where they 
have even multiplied Their intelligence is 
certainly verj obtuse and their keepers must 
always be on their guard and so likewise 
must the spectators_for the hippopotamus 
has the habit of ejecting its semi fluid excre 
ment out of the water to a distance of perhaps 
twenty yards this process being accompanied 
by jerking mov ements of the tat] 

THE PIG FAMILY 

(SUIDV) 


The pigs or hogs form a separate family 
characterized for the most part by having the 
upper canines almost always directed upwards 
while the lower canines are so closely applied 
to them that the two together on each side 
form only a single tusk With the exception 
of the peccaries which have the upper canines 
directed downwards in the normal manner, 
the pigs do not defend themselv es by biting 
but make thrusts to the right and left and 
from beneath upwards with these laterally 
projecting weapons The muzzle is drawn 
out in the form of a proboscis and spread 
out at the end into a disc in which the 
nostrils open With this very tough instru 
ment which is supported internally by the 
cartilage of the nose the animal d gs up the 
earth The incisors are three in number in 
each half of each jaw but the upper ones are 
very apt to be lost and not infrequently do 
not cut the gum at all The cheek teeth are 
composed of numerous tubercles arranged in 
folds The eyes are small the ears always 
erect pointed paper comet shaped only in 
the domestic forms do they become broad 
and pendent The hide is covered with stiff 
bristles which often become lengthened to 
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form a sort of mane The legs are thin in 
the lower parts only the two middle digits 
touch the ground and these are complete!) 
encased b) hoofs the lateral digits are short 
and carry accessor) hoofs. The tail is 
rather short sometimes even quite unde 
\ eloped when present it carries a tuft of 
long bristles The teats are numerous and 
are situated on the abdomen In most cases 
the ) oung hat e a striped or spotted coat 
All members of the family are social and 
nocturnal in their habits omnn orous in their 
diet given to frequenting w aters and marshes 
and fond of wallowing in mire They lu e 
in more or less numerous troops and feed on 
all that the) find Though they consume 
principal!) plants roots and tubers the> 
hate no hesitation in detouring the liting 
animals that fall in their way and do not 
leate eten camon untouched IS ot with 

standing their toracit) their frequently dis 
gusttng food and their habits it cannot be 
said that the) are m themseltes filthy animals 
The) dig with their snouts in the ground 
wallow in mire rub themseltes against trees 
to coat their bristles with resin but the) 
alwa)s choose out a particular place far from 
their lair in which to deposit their dung B) 
da) they remain inactite and the) go about 
in search of their food b) night The banks 
o>( and bog's wwd wvaisAtes -ate. 

their favourite resorts They run and gallop 
tolerabl) well uttering loud grunts are excel 
lent swimmers and are assisted in this mode 
of locomotion b) a thick lay er of fat del eloped 
between the skin and the muscles Their 
sense of smell is ieiy acute They follow 
the track of a wounded animal like dogs and 
manage to find out underground fungi and 
tubers b) means of their nose Their hear 
ing is likew ise \ ery keen but the other senses 
are obtuse 

Usual I) peaceable but b) no means timid 
animals the pigs know how to defend them 
sel\es both against beasts of pre) and against 
man when they find that the) cannot escape 


b) flight The) support one another in their 
battles the mates which are always better 
armed defend the females and )oung with 
courage and though not always victorious 
they are antagonists not to be despised 
The genera which we distinguish in this 
family are distributed over both hemispheres 
but the pigs of the Old World are altogether 
different from those of America We will 
begin w ith the former 

The true Pigs forming the genus Sus 
ha\ e presen, ed more of the original characters 
thin the other members of the famil) and if 
one will speak of antediluvian animals it is 
rather the pigs than the much more recent 
hippopotamuses as is usuall) the case that 
should be so designated 

In PI Will is represented a family of 
wild boars (Sus scrofa) belonging to our own 
division of the globe This species has a 
\ ery remarkable geographical distribution 
It isTound m all Asia and Europe including 
the islands of the Mediterranean and the 
countries round and extends even to the 
neighbourhood of the Arctic 2one A species 
so w idel) distributed could not fail to exhibit 
local varieties or races which may present 
considerable differences among one another 
It is therefore not to be wondered at when 
we find that each of the Sunda Islands has its 
cww race which has been described by many 
naturalists as a separate species or that the 
wild pigs of the Atlas are a little different 
from those of Centril Europe which latter 
again can be 1 er) easily distinguished from 
their Indian kindred The difficulties arising 
from this production of local varieties are 
multiplied by the facility with which all these 
races can be habituated to a certain kind of 
domestication though just as read) to revert 
with equal rapid itv to the wild condition when 
opportumt) offers Now since the wild 
boar has been domesticated from the earliest 
times in Egypt as well as in the East there 
arises therefrom an extraordinarily intricate 
problem since the naturalist always has to 
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meet the question whether he has to do 
with a reversion to the wild state or an 
adaptation to the conditions of more or less 
complete domestication 

Be that as it may our wild boar has its 
head in the form of an elongated pyramid 
with a flat brow and thick proboscis behind 
which project the strong sharp tusks The 
ears are small erect the legs pretty short but , 
elegantly shaped the tail curled and adorned I 
with a long terminal tuft The body is thinly ' 
covered with black bristles with yellow points ' 
and these stand up as a mane on the back of 
the neck The general colour is dark gray 
since the surface of the shin is black 
The dentition shows in the upper jaw six 
sharp incisors close set in a long cun ed line 
on the edge of the very narrow premaxilla 
two massive canines grooved on the outside 
and d reeled outwards and upwards and 
seven close set cheekteeth The first pre 
molar is very small and laterally compressed 
the three next in order gradually increase m 
size till we come to the true molars the last 
of which is as long as the two immediately in 
front taken together The crowns of the 
clieel teeth consist of tubercles with numerous 
folds and furrows and those of the lower jaw 
also are similar in structure In this jaw 
however the six sharp incisors are placed 
homowtaUy and directed forwards while the 
strong and long canines which are triangular 
in section are curved like a bow and exhibit 
behind a polished surface resulting from 
friction against the upper canine The first 
very small but sharp premolar stands pretty 
close behind the canine and vs separated by 
a considerable interval from the other teeth 
which form a continuous senes 

Fortunately for agriculture wild boars are 
almost entirel) extirpated in civilized coun 
tr.es Among us * they are still kept m closed 
parks for the sake of the pleasures of the 
chase a chase no longer dangerous They 
■still live m perfect freedom after the manner 

, Tha s, a German? —Til 


of all pigs in a few large forests and in unculti 
vated districts Formerly they were hunted 
with packs of strong and well knit dogs 
against which they show an instinctive hatred 
When after a bloody battle m which several 
dogs were usually ripped open the wild 
boar was driven into a corner it received 
its death blow from a particular kind of lance 
or spear (whence this form of sport is known 
as pig sticking ) or from the hunting knife 
which the hunter rested against his knee 
The wild boar would charge the huntsman 
who was then placed m great danger if he 
did not succeed in transfixing the animal 
with his weapon At the present day plat 
forms are erected on which the hunters can 
stand in safety while the game is driven past 
them Boar hunting has come to signify 
shooting for a wager at a rolling disc The 
flesh of a wild boar more than two years old 
is decidedly bad — tough and hard that of 
sucl lings and porkers on the other hand is 
excellent and the head and snout are particu 
larly esteemed 

The domesticated races have arisen from 
numerous crosses between varieties origin 
ally reared in the country to which they be 
long Our wild boar and another smaller 
variety with longer legs the w ilcl boar of the 
lake dwellings (Si/s palustris ) the wild boars 
of India and the Sunda Islands perhaps even 
the river hogs of Africa have contributed 
to the production of these races in which 
domestication and selection have given rise 
to remarkable characters — hanging ears head 
truncated behind face marked with folds and 
furrows shortened snout and other characters 
which are described in detail by Ivathusius 
and Riitimeyer but which we cannot enter 
upon here 

The African Hogs are distinguished by 
bony excrescences on the sides of the face 

In the River hogs (Potamochcerus) these 
excrescences form two rounded and not very 
prominent swellings In the illustration on 
the opposite page is represented the oldest 




paper cornet like organs the po nts of which 
are considerably prolonged by tufts of fine 
bristles It is on account of this structure 
that a name meaning tufted hogs 1 is applied 
to the members of this genus in German 
The species shown in the illustration above is 
of a beautiful dark orange brown colour the 
brow cheeks^ ears and slim kgs are black 
the ear tufts whiskers eyebrows and mane 
white the delicate long snout of i gray ish 
colour It is the most highly coloured of all 
pigs Another species with a less \anegated 
coat was disco\ered by Stanley near Lake 
Tanganyika The \ery agde young ones of 
this species have a striped coat They live 
in troops in marshy districts In captivity 

• l nsel ch c ne 


they are compar itiv ely gentle animals yet 
liable to accesses of sudden fury 

The Wart hogs of Africa (Phacochoerus) 
certainly form one of the ugliest types known 
among animals Two species are distin 
guished the Emgalo of the Cape (Pit czlhw 
pteus) and that of Inner Africa (Pit afrtcanus) 
which is spread over the whole of Africa 
from the shores of the Red Sea to the ocean 
The distinctions between the two species are 
not very important The first has a shorter 
head broader snout more prominent cheek 
swellings and more readily loses the incisors 
with advancing years 

The wart hogs fig 154 are of the size of 
a wild boar with enormous head and long 
legs The body is almost naked of a dirty 
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graj colour and set with coarse bnstles \ery 
sparsely scattered except on the middle line 
of the bach where they form a pretty long 
mane wh ch hangs down on both sides The 
cheeks are surrounded by whiskers and the I 
short tail carries a tuft The head forms the I 


| fourth part of the whole length of the body 
Behind it terminates abruptly in the form of 
a quadrangle at the upper comers of which 
are situated the broad short sharp pointed 
ears while small prominent eyes are placed 
on the flat brow Two warty protuberances 





there are i few snnll blunt rudimentary 
premolars which gradually get squeezed out 
by this huge molar or so to speak become 
included m it Thus m the skull of a wart 
hog which I now hate before my eyes there 
are three premolars abo\ e and below on the 
right side and only two on the left where the 


large molar lias undergone an elongation 
which enables it to replace both m form and 
size the absent premolar The large molar 
is at least six times as long as it is broad 
and its chewing surface which is always 
getting worn away while in use consists of 
a double senes of o\al tubercles surrounded 





by enamel eight to nine in each row between 
which a number of smaller tubercles similarly 
isolated are arranged like squares on a chess 
board These large molars it will be seen 
are \ ery sim lar in structure to those of the 
elephants 

The wart hogs live m troops in marshy 
reg ons and have a certain reputation for 
savageness and untamableness The natives 
of the Cape dread them more than they do the 
lion The wart hogs are fond of hiding in 
the holes of other digging animals and some 
times they d g pits for themselv es Speci 
mens are now often to be seen in zoological 
gardens They are not very sociable and 
show no interest in anything but are rather 
fond of baa mg their unshapely head scratched 


Nevertheless one must constantly be on ones 
guard against them The first specimen 
brought to Europe killed its 1 eeper in a 
moment of fury 

The Babirussa (Po> (its 6a 6 a rtssa (Ba6i>ussa 
a/furus)) fig 155 is a not less remarkable 
type found on the island of Celebes and some 
of the neighbouring islands such as the 
island of Bouro It attains almost the size 
of an ass having rather long shm legs The 
hide of a dirty gnyish black colour forms 
numerous folds and is set with only a few 
stiff bristles The tail is short pendent 
straight without a terminal tuft the back is 
arched The relatively small head with 
longish pointed proboscis carries paper 
comet shaped ears and small eyes The 
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upper canines hav e their roots set in sockets 
which open upwards and appear as it were 
glued to the sides of the jaw They pierce 
the skin and in the course of growth get so 
bent round that the compressed points come 
to 1 e on the middle line of the forehead In 
profile these teeth ha\e almost the form of 
a chamois horn The lower tusks are less 
curted more slender pointed like triangular 
daggers and di 



1 he fourth digit on all the feet remains much 
smaller than in all other Suida Nothing is 
known of the mode of life of these animals 
which obviously approach the ruminants in 
the chancters mentioned 
The Amer can Peccaries (Dicotyles) like 
wise form a separate group approaching the 
ruminants in the division of the stomach into 
three parts and the loss of the outermost 
, . jf. digit of the hind 

’ 

Tr 





molars and three molars the last of which 
is the largest In the arrangement of the 
tubercles of these teeth which are somewhat 
like those of tapirs there is a remarkable 
tendencj to the zjgodont form 

The mode of life of the babirussa is like 
that of the other members of the famil) 
It runs and swims very well and defends 
itself with courage when driven into a corner 
Specimens hav e often been brought to 
Europe but like other inhabitants of moist 
tropical climes the) have not survived long 
A suckling born in a zoological garden was 
not striped 

LastI) among the t) pes belong ng to the 
Old \\ orld we must mention the Pigmy Hogs 
(Porcula) discovered by Hodgson in the 
Htmnla>as The) are in fact the dwarfs of 
the group attaining the length of scarcel) 
two feet The tad is onl) a stump The 
incisors of these animals remain undeveloped 


feet They have 
only two incisors 
in each half of 
the premax ilia 
and often lose 
the outer pair 
The canines ire 
short but v ery 
strongand sharp 
edged they do 
not project be 
)ond the lips 
The upper ones 
are not directed 
upwards but as 


in the ruminants downwards Moreover the 
peccaries do not butt but bite 

They are pretty I ttle animals for the 
smaller species the Collared Peccary (Z? 
torquatus) fig 156 which inhabits the main 
land of America as far north as Mexico is 
only about three feet in length while the 
larger species the White lipped Peccary 
(D la hat us) grows to a length of 1 ttle more 
than three feet and a half The body is 
short and thickset the neck very th ck the 
head thick behind becoming finely pointed 
towards the snout the tail rudimentary the 
legs slim The general colour is dark gray 
the stiff and not v er) thickly planted bristles 
are longer on the neck and along the middle 
1 ne of the back The northern species is 
marked with a )eIIowish stripe on the 
shoulders forming a sort of collar They 
hav e at most three pairs of teats 

All peccaries have on the back a pretty 
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well developed superficial gland, which exudes 
an oily fluid with a disagreeable penetrating 
odour When the animal is killed in hunting 
this ghnd must be at once removed with the 
adjoining part of the shin otherwise the 
highly palatable flesh of the animal would 
become quite unfit for food 
The peccaries are nomads which roam 
about in large troops in the forests both by 


night and by day They are not so fond of 
marshes as other members of the family , are 
often found hiding in hollow trees and support 
each other loyally in battles against beasts 
of prey, and especially against dogs They 
are very zealously hunted, but the hunters 
always try to single out from the herd a 
few individuals which can then be easily 
mastered 


GROUP OF THE 

TWO-TOED ARTIODACTYLA OR RUMINANTS 

(DIDACT\L\ OR RUMINANTIA) 


We have already drawn attention to the 
principal characters of this group, and these 
w e will now only shortly summarize 

The feet are always two toed, the toes are 
encased in hoofs and mostly articulated to a 
single long metacarpal or metatarsal bone, 
which is only rarely divided longitudinally, 
but for the most part exhibits a trace of the 
fusion that has taken place m a longitudinal 
groove of greater or less depth The two 
latent digits never touch the ground, and 
carry more or less well developed accessory 
hoofs But if, on the one hand, the meta 
carpal and metatarsal bones belonging to 
these digits remain for the most pact more 
or less distinct, in other cases they are rudi 
mentary, and in others again they vanish 
altogether with the toes themselves There 
is thus a series of developments by which 
the two lateral digits get more and more 
reduced, and this senes is the continuation 
of that which was presented by the preceding 
group At the same time the limbs become 
more slender and longer, as the fleetness of 
the animal increases Among the ruminants 
we meet with runners which surpass all other 
known mammals in point of speed 

Y»U II 


In many ruminants there are found on the 
hoof bearing joints of the toes special sacs 
formed of folds of the skin lined with hair, at 
the bottom of which open numerous glands, 
from which an oily, often strongly smelling, 
fluid is exuded The presence of these 
so called interdigital glands often serves to 
distinguish genera and groups of genera 
The dentition displays very characteristic 
evolutional series, but confined within pretty 
narrow limits In the first place there is 
observed a tendency to dispense with the 
upper incisors which often begin to appear 
in the embryo, but remain undeveloped 
except in the camels, m which a single incisor 
survives in each premaxilla A callous pad 
covering the edge of the jaw takes on the 
function of the absent teeth On the other 
hand, the number of incisors in the lower jaw 
is brought up to eight which are united in 
a semicircle and placed almost horizontally 
This increase perhaps arises m most cases 
from the fact that the lower canine assumes 
the form of an incisor and gets attached to 
the series of true incisors The upper canines 
remain longer distinct but in the hollow- 
horned ruminants and the giraffes they 
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disappear altogether The true cheek teeth 
arc always formed of setnt-cyhnders which 
through the disposition of the enamel exhibits 
on the chewing surface a half moon the con 
vevity of which in the upper cheekteeth is 
turned inwards and in those of the lower jaw 
outwards The selenodont {moon shaped) 
ty pe of dentition is here iccordingl) dev eloped 
in all its purity T he premolars readily fall 

into two groups The first frequently stands 
near the incisors and canines so that it is 
separated from the others by an interval or 
diastema while the originally simple hinder 
premolars become associated with the true 
molars both in position and form Since the 
function of the cheek teeth consists speci ill} 
in the bruising of the grass by a lateral 
grinding motion the condyle or joint surface , 
at the end of the lower jaw has the form of 
a loutish transversely placed cylinder 

T\ cn in some members of the hog famil) i 
those namtl) belonging to Africa we may | 
observe a tendcnc) to the formation of bon} 
outgrowths on the skull these having the 
appearance of swellings In the ruminants 
we cm tract step b} step the growth of such 
bon} excrescences which according to their 
structure are called horns or antlers The 
or ginal types of the ruminants had no horns 
which arc likewise emirel) wanting in some 
still living Tamil es as the camels and the 
musk deer Three d fferem forms can be dis 
tinguished in these weapons which are often 
developed onl} in the males and in an) case 
art always stronger and larger in them than 
in the females In the giraffe a bon> knob 
rises in the middle of the brow a 1 ttle behind 
the c)ts and two short horns are formed just 
at the back of the head between the ears 
The> have bon> cores which are connected 
b} sutures with the bones of the skull AU 
these protuberances are covered b} the quite 
un mod fled hair} skin Trom this primitive 
structure of a simple bon} peg so to speak 
covered with skin have been developed on 
the one hand horns on the other antlers 


In the former we have a solid or hollow bony 
core completel) fused with the skull and 
traversed by numerous vessels the canals 
through which these run giving a spongy 
or striped appearance to the internal struc 
ture This permanent core is covered by a 
hard sheath which like the nails and hoofs 
is composed of horny fused fibres These 
horny sheaths keep constantly growing by 
the addition of new layers internally They 
can easily be separated from the bony core 
with which they are connected only by vessels 
and the soft tissue out of which the horny 
substance is formed Like the hoofs they 
persist throughout life and at the lower part 
where the bony core enters them they are 
hollow It is the family of the Hollow horned 
Artiodactyla (Cavicornia) the members of 
which are furnished with horns of that sort 
The antlers of the Deer are formed in a 
different way Trom the hinder and upper 
angles of the frontal bones there rise processes 
or protuberances known as bossc/s which 
belong to the bone itself and like it are 
covered by the hairy skin These processes 
usually \ ery short may attain as in the case 
of the muntjac a considerable length and 
are manifestly analogous to the horns of the 
giraffe But in the deer they spread out at 
the end into a disk surrounded by a ring of 
bony knots forming the burr On the disk 
may be observed at certain times what is 
nothing else than an inflammation which 
leads to the extraordinarily rapid growth of a 
true bone trav ersed by numerous v essels and 
covered by n thin layer of skin with short 
hmr During the growth of this bony pro 
cess the number of blood \ essels is remarkable 
and the circulation of the blood in the grow 
mg bone is very aettv e But ns soon as the 
bone has attained its full length the circulation 
gradually slackens and ultimately it censes 
nltogether The skm becomes dry brenhs 
off in fragments and the whole antler dies 
It still remains for a time attached to the 
burr but finally it breaks off m order to give 
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place to a new antler Except in the case 
of the reindeer only the male deer carry 
antlers and their formation is intimately 
related to the sexual function A castrated 
stag produces no new antlers after the shed 
ding of those which it had at the time of the 
mutilation, or these latter maj be permanently 
retained Original Ij all antlers are simple 
spikes or snags and it is only in course of the 
periodical renewals that we see the formation 
of the lateral shoots or tines, which are 
sometimes expanded and flattened 

Notwithstanding the amount of difference 
between horns and antlers there is jet a 
connecting link in the American Prong homed 
Antelope ( Antilocapm amencana) the tines 
of whose antlers are covered with horn) 
sheaths as m the Cat tcomia sheaths formed 
of a thickened and hardened epidermis or 
outer skin, but which are shed and renewed 
several times in the process of growth fresh 
ones budding off round the bony cores 
The structure of the stomach in the pres 
ent group is likewise remarkable It is this 
which gi\ es rise to the process of rumination 
All the members of the group are exclusiv el) 
herbivorous and most of them can escape 
from their enemies only b) their fleetness 
of foot The) accordingly consume great 
quantities of herbs and Ieav es with the utmost 
haste filling therewith a capacious compart 
ment in their stomach which serves as a sort 
of storehouse and then betake themselv es to 
some retired spot where they can perform 
the second mastication at their leisure. Since 
the first mastication is very imperfect and 
does not suffice for the extraction of the 
nutritive matter contained in the herbs and 
leaves such an arrangement is all the more 
advantageous inasmuch as it permits of a 
more intimate mixture of the food with the 
saliv a The structure of the stomach is mam 
festl) due to the necesstt) for returning to 
the mouth the material stored up in the large 
compartment above mentioned in order tbit 
it should be finely ground b) the action of the 


teeth The stomach is first divided into two 
parts, one which serves as a storehouse and 
the other which carries on the proper work 
of digestion The first part is in direct con 
nection with the gullet through the cardiac 
opening the second part is continued by the 
P)!oric opening into the intestine. Now 
each of these parts is again divided into two 



subordinate compartments those of the car 
diac portion being the paunch or rumen 
which is alwa)s ver) capacious and often 
forms several secondary pouches and the 
reticulum or honey comb stomach Into these 
two compartments the food is first admitted 
and from the reticulum it can ascend again 
to the mouth through the gullet which is 
widely expanded for the purpose But the 
gullet has throughout its whole length a thick 
lipped groove opening into the cavity of the 
p) lone section of the stomach which pyloric 
section is subdiv ided into the liber, psaltenum 
or manyplies, and the abomasum or rennet 
stomach The rcmasticated food glides dow n 
the groove just mentioned the bps of which 
shut so as to form a tube and passes thence 
directly into the psaltenum and from there 
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project beyond the mouth but in respect of 
all the other characters of the dentition the 
limbs the whole skeleton and the stomach 
and intestines are in no way different from 
the true deer On these grounds Alph 
Milne Edwards has separated the musk deer 
from the che\ rotains with which they were 
formerly united in the same group 



What distinguishes this species which is 
distributed ov er an enormous range in all the 
mountainous parts of Central Asia from 
Siberia to Cochin China and from Kamchatka 
to the Ural Mountains is the pouch which 
stands in close relation to the sexual organs 
of the male and yields the musk which was 
formerly highly esteemed in medicine but at 
the present day is used almost exclusiv ely in 
perfumery The musk pouch is a fold of the 
skin as large as the fist which opens in the 
middle line of the abdomen behind the na\el 
and contains numerous glands which excrete 
an oily substance of a yellowish red colour 
becoming brown on drying The pouch of 
an adult male may contain as much as two 
ounces of the precious substance or even 


more and it is chiefly for the sake of this 
product that the very shy and agile animal 
is hunted The musk deer is of the size of 
a roebuck and like this animal his a stiff 
coarse hair cov ering w hich is \ ery v artable 
m colour Reddish gray is however the 
prevailing hue but white spotted and even 
quite white v aneties are found The musk 
deer hides itself by day and goes out in 
search of pasture at sunset It jumps and 
climbs about on the mountains as cleverly as 
a chamois but since it is much attached to 
its own retreats and always returns thither 
after an excursion it is easily caught in smres 
or shot with bullets The Siberian musk is 
the least highly prized nevertheless this 
country yields about oooo pouches every 
year 

THE DEER FAMILY 

(CFRV 1DVI 

By the exclusion of the musk deer from 
the deer family this group is restricted to 
those rumin mts which possess antlers which 
are always developed in the males but seldom 
in the females The males almost always 
have canines also which in some species 
even grow to a considerable size but in most 
cases remain small and insignificant The 
eight lower incisors form a close set series 
and are almost alike in form and size The 
premolars are very little different cither in 
form or size from the true molars Deer 
have large ears prominent eyes and alwiys 
have under the eve lachrymal glands or 
tear pits exuding an oily fluid which in the 
breeding season acquires a peculiar smell 
The tail is v ery short the body usually long 
and covered with coarse stiff thickset hair 
The long slender legs carry small accessory 
hoofs at a considerable height above the 
ground Between the hoofs of the hind feet 
there is a brush of stiff hairs Polygamy 
appears to be the rule tn the deer family 
they seldom live in pairs almost always in 
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herds They prefer the woods are shy and 
sudden in their movements but the males 
become quarrelsome and even ferocious in 
the rutting season when the) utter loud 
bellow mgs and carry on furious battles with 
one another The family is distributed o\ er 
the whole of the Old and New Worlds as 
far as the limit of forests occasonallv even 
be>ond that 




limit andev er) 
where they are 
the objects of 
keen pursu t 
for the sake of 
their tender 
flesh the rhide 
wh ch furnishes 
prett) good lea 
ther and even 
their antlers 
which are used 
in the mak ng 
of instruments 
and works of 
art The fe 
males hav e four 
teats but sel 
dom bring forth 

more than one ) oung one at a time Hearing 
" the ™ st h 'SI hl > of all the senses 

the intelligence ,s ,er; slight Beautiful 
butstupd' is the motto for them 
The , ery numerous family of the deer ha, 
been d vided into genera and sub genera 
regard bang had m making the,! sub 
divisions chiefly ,o the form of the antlers 

forked T m t“T S S ' mP,e ,p ‘ k “ s “"«'mes 

forked branched or spntutee-espanded 
somewhat 1 ke a spade The d stmcfons are 
hotveter very slight so that no great value 
can be attached these suhdit JL 

s XT We Sd “‘ “ f “ characteristic or 
speciaJJ) interesting species 

Through the possess on of hrge proiect 


ft*/ 


the Muntjac ( Cervulus muntjac) fig 159 al s0 
called by the natives Kidang approaches the 
musk deer while in all other characters it 
is a member of the true deer family The 
muntjac lives on the Great Sunda Islands 
Borneo Java and Sumatra an allied but 
little known species inhabits India These 
prett) deer of the size of our roe are distin 
guished by the 
structure of the 
antlers the \ el 
vet clad por 
tions of which 
begin in the 
form of two 
strong lateral 
bon) ndges on 
the nose and 
rise free above 
the brow to a 
height equal to 
about half the 
length of the 
head At a 
point a little 
vva) above the 
burr there rises 
a short brow 

I tine while the stem or beam is continued in 
t form hke that of a bow with the concavity 
mwards The fawns are spotted the adult 
animals have a brownish yellow coat with 
two white spots on the throat the tear pits 
are ver) hrge and surmounted by tufts of 
hair The males live sol tary m the woods 
associating with the females only in the 
breeding season are very courageous and 
can defend themselves very well against dogs 
with their horns and teeth In confinement 
they are subject to accesses of fur) which 
may prov e dangerous at times 
South America nourishes several species 
of small deer about equal in size to our roe 
deer but even more shmly built These are 



bunches of hair on the sole" of the hmd'w S TiT^ by ^ ° f br ° ckets 

ieet I Subulo) on account of their small somewhat 
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cuned pointed antlers without tines An out only at night under the leadership of an 
illustration is given of the commonest species old male The roe yields us the most highly 
the Red Brocket (Subulo ( Canaats ) rnfus) esteemed kind of game The pregnancy of 
fig 160 which has a coat of a brilliant reddish the female presents an exceptional condition 
brow n colour on the back and reddish yellow like that which w e ha\ e already observed in 
underneath This very ttmid animal lives in bats The ovum is impregnated in July and 
pairs in the densest parts of the forests of August but only in November does it begin 
Brazil and Guiana The tail is short the to develop and the young are born in May 
tear pits are slightly developed Canines are Roes have often been tamed but the instances 


present only in the 
young males 

Our Common Roe 
( Caprcolus Julians 
{apt tea)) which is 
represented in PI 
XXIV is the type 
of a group charac 
tenzed by hav mg 
short strong antlers 
with a thick round 
straight beam the 
end of which forks 
one or more times 
with increasing age 
The tear pits are 
scarcely indicated 
the tail is only i 
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have remained isol 
ated since the bucks 
become very ill tern 
pered as they grow 
old 

The members of 
the genus Blasto 
ceros (sometimes in 
eluded in the genus 
Canacus) take the 
place of our roe deer 
in S America The 
commonest species 
the Pampas Deer or 
Guazui of the natives 
(Bl ( Canacus ) cai i 
peslrts) is repre 
sented in fig 161 


stump the canines are present only m the 
young males The roe deer lives in small 
troops scattered over all Europe A larger 
variety extends over Central Asia as far as 
China The general colour is brownish gray 
The very stiff fur is shorter and redder in 
summer longer and grayer in winter There 
is a white patch on the hips behind known 
to hunters as the speculum The males in 
the rutting season are very combative and 
challenge one another with a peculiar cry 
which in hunting is sometimes imitated b) 
means of a small instrument placed in the 
mouth The roebuck imagines that he hears 
the voice of a rival and at once dashes to 
meet lum At other times the roe is a timid 
animal hiding by day in the dense parts of 
the forest but preferring the neighbourhood 
of open glades and fields The troops go 


The> are distinguished from the roes by their 
longer tail and larger and thinner antlers 
which besides the terminal peak carry two or 
three long thin and sharp pointed tines 
The species represented is of the s ze of a 
small fallow deer with very long slender legs 
The under parts are white and the eyes are 
surrounded by white rings This pretty 
creature prefers the pampas and treeless 
steppes which however are covered with 
tall grasses in which it hides by day It is 
easil} tamed and becomes very confiding 
but the male in the rutting season has such 
a penetrating and clinging smell that it be 
comes a very disagreeable guest while us 
flesh is rendered quite unpalatable 

In the East Indies there are numerous 
forms allied to those just described forms in 
which the antlers attain the length and 
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exhibit in the beams the roundness and cur 
vature characteristic of our common deer hut 
scarcely ever give off more than three tines 
one of which the brow tine is situated near 
the burr above the eyes 
As t> pc of this group an illustrition is 
given of the Axis or Spotted Deer [Axis 
metadata {Or- us avis)) fig 162 whose 


beautiful brownish yellow fur is marked with 
1 dark strijx. on the. back and is dotted 
ov cr w ith numerous w hue spots I he antlers 
are thin and almost smooth 1 Ins beautiful 
stag which docs not quite att un the sue 
of the fallow deer inhabits the jungles of 
India It is often hunted It is propa 
gated pretty east!) m our zoological gar 


dens but can scarce!) stand the cold of our 
winters 

[A close ally of this species is the sambur or 
samber deer (Ccnus Arutolclts) winch in Cej Ion 
where it is much hunted goes under the name of 
the elL The hunting of this deer is described 
by Sir Samuel Baber in the following enthusiastic 
terms inh s Rifle and Hound in Ceylon — 

It is a glorious sport certainly to a man who 
thoroughly understands it the voice of every hound 
familiar *to his car the particular kind of game 
that is found is at once 1 now n to him long before 
he is m vie v by the style of the hunting If an 
elk is found the hounds follow with a burst stra ght 
as a 1 lie and at a killing pace directly up the hill 
t II he at length turns and bends his headlong 
course for some stronghold in a deep nver to bay 
Listening to the hounds 1 11 certain of their course 


a thorough knowledge of the country at once tells 
the huntsman of their destination and ana) he goes. 

He tightens his belt by a hole and steadily 
he starts at a Jong swinging trot having made up 
his Blind for -v da) of it Over hills and valleys 
through tangled and pathless forests bit all well 
kno ui to him steady he goes at the same pace on 
the level extra steam downhill and stopping for 
a moment to listen for the hounds on every elevated 
spot At length he hears them' No it was a 
b rd Again lie fancies that he hears a distant 
sound — was it the wind* No , there it is — it is old 
Smuts voice — he is at bay ^ \oicktolum' he shouts 
till his lungs arc well n gh cracked and through 
thorns and jungles bogs and ravines he rushes 
towards the welcome sound Thick tangled bushes 
armed with a thousand liool ed thorns suddenly 
arrest his course it is the dense fringe of under 
wood that borders every forest the open plain is 




sec Jus welcome figure on the steep bank Another 
moment a tremendous splash and he is among the 
hounds and all are swimming towards their noble 
game At them he comes with a fierce rush 
Avoid him as jou best can je hunters man and 
hounds! 

Down the river the buck now swims sometimes 
galloping over the shallows sometimes wading 
shoulder deep sometimes swimm ng through the 
deep pools Now he dashes dow n the fierce rap ds 
and leaps the oppos ng rocks between wh ch the 
torrent rushes at a fr ghtful pace The hounds are 
after him the roaring of the water joins in their 
wild chorus the loud holloa of the huntsman is 
heard above every sound as he cheers the pack on I 
He runs along the bank of the nver and again 
the enraged buck turns to bay He has this time j 


taken a strong position he stands in a swift rapid 
about t \o feet deep his th n legs cleave the stream 
as it rushes past and every hound is swept away 
as he attempts to stem the current He is a 
perfect picture his nostrils arc distended his mane 
is bristled up his eyes flash and I e adds hs loud 
bark of defiance to the d n around him The 
hounds cannot touch him Now for the huntsman s 
part he calls the staunchest seizers to his sde 
gives them a cheer on and steps into the torrent 
knife in hand Quid as hgl tnmg the buck springs 
to the attack but he 1 as exposed himself and at 
that moment the tall lurchers are upon his ears 
the huntsman leaps upon one side and plunges the 
knife behind his shoulder A tremendous struggle 
takes place — the whole pack is upon him still his 
dying efforts almost free him from their hold a 
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nan of sprav envelopes then hole scene. Sudden!} 

J C Wlv — 1 c dies— it is all over The hound* are 
ca'lcd o% and arc carcfull) examined for wounds.’ 

IJ-cttherc the same writer records another 
s'-ikn;: i-cidcnt in elk-hunting * One great plea- 
sure, - he vi) s, “in i! c hunting at N’cwcra Lilia 
is the eisc with which it is obtained In fact, the 
lies at the ter) door This may be said to 
be literal!) true, and not a Jaftn dt farler y as I 
once killed an elk that jumped through a window 
It u is a singular incident The hounds found 
three elk at the same time on the mountain at the 
hick of the hotel at New era Elba. The pack 
divided, several hounds were 1o<t for two dajs, 
having taken their elk to an impossible eountrj, 
and tl c rest of the pack concentrated upon a doc, 
with the exception of old Smut, who had another 
elk all to himself This elk, which was a large 
doc. he brought down from the top of the mountain 
to the luck of the hotel, just as we had killed the 
other which the pack had brought to the same 
ji’jcc A great number of persons were standing 
in the hotel jard to view the sport, when old Smut 
and Ui\ game appeared, rushing in full f!> through 
the crowd The elk was so bothered and headed 
ih it die went through the back door of the hotel 
it full gallop and bmut, with his characteristic 
M^vit) immodtatcl) bolted round to the front of 
the I muc natural!) concluding that if she went in 
at the back-door she must come out at the front 
He war perfect!) right, the old dog stood on the 
lawn before the hotel watching the house with 
great eagerness. In the meantime the elk was 
gillop ng from room to room in the hotel, chased 
b> a crowd of people, until she at length took 
w. i. Ivi'/s Wi rcwiti, ftainv Vrnrii Vnerc was 
fo exit as the window was closed The crash of 
glass maybe imagined as an animal as lirgc as a 
l>on) leaped through it, but old Smut was read) 
for her, and after a chase of a few >ards he pulled 
l er down.' ] 

In the True Deer (Cervus) the round 
anthrs Ijccouc vtry hrge. and hive an 
additional line added to them ever)* )car, at 
f.rst a simph shoot each branch may come 
to Ixnr ten or even more tines or prongs 
.S nee our Common Stag or Red-deer [Cm us 
e'yfhui) VJ XXV., is so highl) esteemed 
as an ohj-u of the chase the increase in the 
ntt nVr of the tines is a subject which has 


been closely studied, and books on hunting 
arc filled with minute details regarding 
animals with ten and tnent) tines or even 
more We cannot here enter upon these 
particulars any more than we can take 
account of the refined im estigations which 
have enabled hunters to judge of the age, 
sex. size, and weight of an animal from the 
impressions of its hoofs — their size ami de- 
gree of div crgcnce. 

The red-deer, which is shown m Plate 
XXV., is a beautiful well formed animal with 
a majestic bearing, of a reddish graj colour, 
about 5 feet high at the withers, with hrge 
ears, large lachrymal glands, and antlers 
curved upwards and outwards. The tail is 
prett) short, the fur slightly spotted in the 
)oung animal The stag prefers the depths 
of the forests, defends itself brav ely against 
depredators, and at the season of heat is very 
combative, this occurs in September and 
Octolier, and then the male may be heard 
challenging his rivals to fight with hoarse 
trumpet like tones, which resound fo a great 
distance. The older the stag is the deeper 
is the sound that it emits Former!) it was 
the practice in hunting the stag to imitate 
this sound by means of small horns sj*ccinll\ 
made for the purpose, and in order all the 
more surely to attract the animal the horns 
were made to resemble the sound of a eom- 
■yrmiVrvcVy -weaV stag. 

Several allied species, such as the Wapiti 
or Canadian stag, the Persian Deer, and 
others, have been distinguished All these 
presumed species apjxnr to us to be Old) 
geographical \ arietiex. live distinctions Ivctwcen 
which arc of little moment Thus the wapiti, 
for example, is ccrtainl) much more powerful 
and much taller than our European stag. Its 
antlers arc much stronger and animals with 
twent) tines arc no rarity in Canada Hut 
in the middle ages our stag rtachcxl a much 
greater size than it docs now, ami the nu- 
merous antlers which have been colluded in 
the neighbourhood of like-dwellings are so 
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thick and ha\e so many tines that they would 
have to be assigned to the wapiti rather than 
to our stag. All these stags hav e the same 
habits, the same keenness of sense, the same 
savage impulses at the breeding season, and 
we are obliged to add the same stupidity. 
Notwithstanding repeated efforts at domesti- 
cation, they remain but little adapted for the 
companionship of man, but for all that ex- 
cellent animals for the chase. 

If the varieties arc considered as belonging 
to the same species as the red-deer, the 
territory occupied by this species is a re- 
markably large one, extending as far as the 
limit of forests in the temperate zones of 
both hemispheres. Every where the red-deer 
is hunted with eagerness, although its flesh 
is not very much to be recommended, for, 
according to our experience, it resembles 
tough beef with thick fibres. But for the 
sportsman the chase of the stag has alvvajs 
been one of the keenest of pleasures The 
chase proper is rather an exercise in horse- 
manship than a true hunt. Almost every- 
where in civilized Europe the stag has given 
way before the persecution which it has well 
deserved on account of the devastation which 
it commits in fields and forests. It is now 
seldom found except in the large inclosures 
reserved for game. 

[Of the species or v irietics abov c referred to the 
commonest in America is that Known as the 
Canacou (Cervus tirgtnitiHtis) It is smaller and 
more elegant than the red-deer, and throughout 
the southern part of North America, as far as 
43 N , it is a favourite object of the chase This 
deer is the one which American sportsmen have 
the most frequent opportunities of hunting "It is 
where the country is divided into ranges of wood- 
clad mountains, or high lulls divided by valleys, 
down which rivers or creeks run, or in which j 
lakelets arc situated, that the proper theatre is i 
found for running the deer with hounds For this ; 
purpose packs of greater or less number are kept I 
as m different parts of Europe In such localities \ 
different runways are adopted by the deer, where • 
they pass the w ater-courses in going from one | 
elevation to another, or where they approach the \ 


little lake for bathing Several sportsmen engage 
in the hunt Early in a still, frosty morning they 
repair to the ground, generally on horseback, when 
one, and sometimes two, are stationed at each of 
the well-known runways, when their horses arecon- 
cealcd and the hunters secretly station themselves so 
as to command the crossing place and its approach 
The hounds, in lead, arc sent on to the mountains, 
and at a likely place they are slipped, and the hunt 
commerces So soon as the deer is started, the 
hounds give tongue This is the signal anxiously 
listened for by the watchers at the several runways 
Far away in the distant mountain, at first like a 
faint murmur, the sound is heard, uncertain whether 
it is the baying of the dogs or the whisper of an 
insect The note soon becomes more distinct, and 


it is certain that the game is afoot Anxiety now 
increases to determine who occupies the favoured 
location AH along the line the attention oTeach 
watcher is strained to the utmost tension, to detect 
by the sound the course selected by the deer 
Rifles arc cocked, not a whisper is breathed, not a 
tvv ig is broken, not a leaf is stirred Ev cry w ander- 
ing thought is summoned back and absorbed in 
the excitement of the moment The course of the 


bounds may be traced by their voices, eacli listener 
calculating the chances of their arriving at his stand 
"This is the moment when the inexperienced 
bunter is liable to make his greatest mistake He 
forgets that the deer is not with the dogs, but may 
be a mile or more ahead of them He listens to 
the dogs, and his eyes are in the direction whence 
the sound comes If they seem to approach him, 
be forgets that the game may be already upon him 
When he least expects it there is a rushing no.se, 
, crackling of the bush, and .he deer einerge. ™ 
he thicket, and tilth an elastic bound is already 
a the ford, and with a teiv lofty 1»P* » 

-he creek, and like a flash disappears m the dark 
-overt beyond, before the startled watcher, quaking 

.ayoeeupicdbytheesperienccdaporsma J 
h, liking of the danger bdiind turn. _*£ ^ tc 

,f his po« erS 1 t ° tI t r forest,' proud ly throwing aloft 
xiundi through the p d ml0 „ bidding 

us great branching antlers,^ rf dMpr 

Lt«“e ,0 fea:r« P s“; S e,=,.« to .....eopeni,, 
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One brow tine sometimes the right some 
times the left is always longer than the 
other, it turns and cur\cs inwards so that its 
blade becomes perpendicular to the middle 
line of the nose thus forming a broad spade 


which the animal makes use of to sweep away 
the snow under w hich it seeks its food After 
giung off the two pairs of unlike tines of 
which we ha\e spol en the long drawn out 
beam of the antler bends round in the manner 
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animal because naturalists have for the most 
part observed it only in the Scandinavian 
Alps But these highlands have the char 
acter of stony plateaux which indeed are 
intersected by profound gorges but spread 
out into enormous and mostly marshy Hats 
Upon these high moss grown table lands the 
reindeer is in its element but not among 
mountains with narrow valleys with steep 
sides and without vast level stretches like 
our Alps or the Pyrenees 1 have hunted 
the chamois and the wild reindeer there is 
not the least comparison to be made between 
these two animals the one climbs and leaps 
the other strides and trots 

The life of many northern tribes is depen 
dent on the domesticated reindeer which 
nei ertheless remains an awkward stubborn 
animal difficult to manage The Laplander 
makes use of everything derived from it 
even the contents of its stomach which he 
boils as a vegetable and the still warm 
marrow which he eats raw The reindeer 
is even made use of as a beast of draught 
It is led about in large flocks under the 
conduct of small intelligent dogs which are 
highly esteemed by their owners But the 
reindeer always remains half wild and is 
very apt to return tD a state of freedom It 
never becomes tame enough to allow of the 
female being milked before it has been bound 
by means of a noose thrown over the antlers 
The pleasure of riding in a sledge drawn by 
reindeer is one which most people would 
gladly leave to the Laplanders who are 
accustomed to the somersaults and all the 
other disagreeables which a wild stubborn 
and stupid mule could cause 
The largest but at the same time the 
ugliest of all the deer family is the Elk ( Alecs 
palmatits ( Wachhi ) ) PI XXVII This 
species which at the present day is confined 
to the tracts bordering on the Baltic on the 
cast and north and to Canada, was during 
the middle ages an object of the chase m 
Central F urope from whence it is now 


entirely banished In Prussia, where the elk 
was formerly very abundant there is now 
only a single forest that of Ibenhorst near 
Tilsit where a herd has been preserved 
through the adoption of severe protective 
measures The elk ranges from the Baltic 
provinces Tinland and the south of Scan 
dtnavia, throughout Asia as far as the shores 
of the Pacific Ocean near the Amur 

It is a large animal about six and a half 
feet high at the withers with a short thickset 
body and long thick legs w ith narrow hoofs 
connected by loose skin and accessory hoofs 
long enough to touch the ground The 
head is \ ery ugly the ears are so large that 
the female being without antlers resembles 
at a distance a large ass the eyes are small 
' and without expression But what specially 
disfigures the head is the enormously thick 
and broad loose upper tip which hangs down 
over the mouth like a rounded curtain It 
is very flexible and serves admirably for 
tearing off the shoots the young twigs and 
the bark of the shrubs and trees on which 
the elk prefers to feed The muffle formed 
by this upper lip gives to the head an ex 
tremely ugly termination The fur consists 
of a short and fine down and long brittle 
hairs of a gray colour which form a goats 
beard at the chin a sort of mane on the back 
and a tuft at the end of the short tail The 
antlers of the male acquire a characteristic 
form only in the fifth year It is only then 
that the antlers begin to spread out so as to 
form a broad hollow shovel on which the 
tines the number of which increases with 
age are in most cases set m two groups 
The Canadian Elk the Moose deer of the 
Americans the Ongnal of the French Cana 
dians is only a geographical variety which 
when full grown is larger and stronger than 
the elk of the Old World It answers to our 
elk as the wapiti does to our stag 

Ihe elk inhabits damp woods containing 
marshes and peat bogs here and there Jt 
feeds almost exclusively on willow leaves 
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muntjac but are broad and Rattened ele 
gantly curved inwards and provided with a 
short prong directed forwards and another 
ending m a hook directed backwards The 
pronghorn antelope is the only member of 
the Cavtcornia with a branched horn m all 
the others the horns whatever their form 
may be otherwise are simple In this case 
accordingly we must rccogntze an approxi I 
mat ion to the deer famd) As regards the 
rest of its organization the pronghorn ante 
lope may be described as an antelope of 
about the size of a small fallow deer with an 
expressive head which on account of its long 
ears resembles that of a stag The neck is 
somewhat long and rounded the bod) slender 
the tail short like that of the deer the slim 
and rather long legs carr) only two narrow 
and pointed hoofs The accessory hoofs are 
entirely absent is in the giraffes The hair 
is thick and wavy but brittle. The general 
colour is a fine Isabel gra) which becomes 
darker on the back round theejes round the 
large tear glands as well as upon the nose 
the belly the speculum on the back of the 
thighs the upper part of the head and the 
cheeks are white a few white spots are also 
to be seen in front of the neck and breast 
The horns of the female are less developed 
than those of the male 

This beautiful animal traverses the prairies 
of its native land in great herds under the 
lead of an old male The hunters are unani 
mous concerning the grace of its rapid move 
ments its extraordinary Redness its wonderful 
leaps as special characteristics the) mention 
its remarkable sh) ness and the courage w ith 
which it defends us )oung against the prairie 
wolvts (co>otes) When caught young these 
antelopes maj easily be tamed in their native 
land but the) do not survive long in our 
gardens which cannot afford them the room 
necessar) for their movements The prong 
horn is the onl> American species of antelope 
all the others without exception belong to 
the Old World Since there arc no scientific 
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characters to distinguish them we group them 
according to the form of their horns and their 
size 

The sole representative of the antelopes 
in Western Europe is the Chamois {Capelin 
rupicapra ( Rupicapra tragus ) ) PJ XWIII 
It is a characteristic animal of our high moun 
tain chains and ranges from the P)renees 
the Abruzzi and the Balkans through the 
Alps and the Carpathians as fir as the 
Caucasus and Georgia There are geo 
graphical and localized varieties The isard 
of the Pyrenees is smaller than the others 
and is of a reddish colour the achi of the 
Caucasus has a slightly peculiar curve of the 
horns but at bottom it is alvva)s the same 
species a creature of not \er) elegant form 
resembling a beardless goat with a short thick 
neck and thick knott) legs The head is 
small rather long and pointed the ears of 
moderate length straight and pointed the 
c)cs large and prominent the tail short the 
broad hoofs divergent very hard and almost 
sharp at the outer edge the accessor) hoofs 
concealed under a tuft of hair Both sexes 
which in all respects except the somewhat 
slighter build of the female arc exactl) 
alike carrv horns which are supported b) 
almost straight solid bon) cores and rising 
at first almost perpendicular!) afterwards 
diverge a little to the side and finally end 
in ver) sharp hooks directed backwards. 
These horns at first round and shghtl) 
ringed afterwards become smooth and at 
the hook which is dehcatel) grooved or 
striated somewhat compressed The stiff 
and coarse hair is longer in winter than m 
summer In general it is of a dirty gra) 
colour in winter darker in summer lighter 
With the exception of a characteristic dark 
stripe stretching from the root of the car 
over the e>e to the comer of the mouth the 
head is of a lighter colour 

The chamois inhabits the mountains as far 
as the limit of trees and sometimes advances 
bevond it In w inter it often de-scends prett) 



far down into the valleys while in summer 
it visits the treeless and stony heights as fir 
as the snow limit It runs with great rapidity 
even upon ice fields and glaciers exhibits the 
most wonderful dexterity in climbing among 
the rocks taking advantage of the slightest 
inequalities in the surface of the ground and 
makes astonishing leaps with remarkable 
precision and security It rests by „ ght and 
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goes out to gr ue by day always m hrger or 
smaller troops under the guidance of an old 
female which stations itself on an delated 
spot whence it can keep an outlool over the 
surrounding country so ns to he able to give 
warning of threatening clanger by a sharp 
whistling sound The scent of the chamois 
is lery keen the hearing likewise the sight 
less highly del eloped Curiosity and timid ty 
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allowed at certain seasons of the year the 
c amois is already a rare animal while in the 
Eastern Alps one still may meet with pretty 
numerous troops in the estates belonging to 
1 e great land owners The old bucks are 

quarrelsome and ,H tempered they live 
so itiry except m the season of heat when 
L 6y ' Xa £ e sava ge battles with their rivals 
® r t e most part the chamois brings forth 
°n> one young one at a time The young 
animal is very attached to its mother who 
ea s it about with great care till about the 
o six months It can follow its mother 
rom the first day of its life and soon exhib ts 
much cleverness in leaping and climb ng 



Fig 167 —The Btecfcbok or l r*U [Cabtrjfm u f-tnm ) [Mg' 93. 

three smart blow s on the head T!iu» however had kap after which it was quickly lost to view 
only the effect of making the animal recover more Often the hunter follows an animal that he has 
completely for though hcl ! by one leg it at once struck on what would wem to others qu tc im 
bounded off dragging the hunter along with it till practicable steeps and the most astonishing adven- 
at last it managed to disengage itself by a great ture» arc recorded of huntsmen who in the heat 



of the chase have achieved feats which in cold 
blood they could not have had the hardihood to 
contemplate The following adventure is related 
on the authority of Kohl by the author referred to 
above A chamois hunter in the Bernese Oberland 
leaped don n upon a friable ledge of slate only a foot 
in breadth running along the face of a precipice 
about six hundred feet h gh When he found the 
rock crumbling away 
and threatening togivc 
w ay altogether beneath 
his feet he was com 
pelled to lay himself 
slowly down on the 
lodge face do vnwards 
and drag himself cau 
tously along With 
a small axe he brol e 
a va> the brittle slate 
in front of h m and 
crawled on foot by 
foot in constant dread 
of seeing the ledge 
break entirely away 
After labouring on for 
an hour and a half 
he observed a shadow 
fluttering on the face 

of the rock beside him 

and managing with 
some difficulty to look 
upwards saw a large 
eagle circling in the 
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.Tet;r nd „™ d r ,ly b ' nt m 

‘he abyss He at once began to contnve the 
mean, of tu ,n, ”g round on h „ back and 

by dint of great efforts and the exercse or the 
almost caution accomplished tins succeeded at the 
nd of another quarter of an hour bring, ng L 
,fl mfo posibon f 0 r fi „„g Th„ ,es„ ng 
Of hs head aganst one small projeebon the 

lie lay for n‘hf ° f h ’ 5 r ° und 

, / 1 h ! thal Po>'«ion Hatching the 
and lent eth h '" d ' h °" eht “ b '»" *° «y off 

alonn t „ '° “ n,m ” h “ «««» to oranl 

along the narrow sheir nn t i " 


m overtaking 


his game he fills the atr with a shout of victory 
gives the animal the final thrust, tears out the 
entrails and throws them away, taking however 
great care of the fat ties each of the lower legs 
to the thigh and then swings his booty perhaps 
seventy pounds in weight by a strap over his back 
His comrades follow and they seldom fail to finish 
up with -i grand carousal If the leader of the 
tf oop the luhrgeiss 
has been slain, the 
others usually run con 
fusedly round m a 
circle not knowing 
what to do and fall an 
easyprey to the hunter 
The reader will no 
doubt asl what is the 
reward of the risks and 
hardships that the 
chamois hunter has to 
encounter > He per 
haps imagines that the 
chase of the chamois 
is at anyrate a lucra 
five occupation Not 
so A Freiburg pro 
verb says that it re 
quires nine chamois 
hunters to support one 
The dangers and diffi 
culties of the chase 
i tself are almost its sole 
attraction but never 


rgeni) pige 9. 


When the hunter has succeeded 


‘ ic ess the) form an attraction so strong that with 
the true chamo s hunter the love of the sport is no 
less than an irresistible passion The following case 
may seem almost incredible, but can be matched it 
is said by many others A devotee of the sport had 
one of Ins legs amputated and two years afterwards 
sent li s surgeon out of gratitude half of a chamois 
t at ie had shot remarking that with his wooden 
eg he could not get along so well as before in the 
c ase though he hoped to bring down many a 
amois yet At the time of the amputation the 
man w as seventy one years old Alongside of this 
case may be mentioned that of the guide who 
sa to Saussure A short time ago I was very 
happily married My grandfather and my father 
both perished in the chase of the chamo.s and 
1 $Ure to meet m y end in the same way 
, U 1 " ou ld make my fortune on condition 
that I should g lve U p the chase I could not 
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makes this game easily becomes the prey of 
the hunter, who takes advantage of its 
stupidity 

The Duyker bob or Madocqua ( Ccphalophus 
mi gens) fig 16S is distinguished by the 
short and straight horns of the male which 
are almost hidden by a tuft of hair and b> 
the \ery large pointed ears The legs are 
verj thin the tad short and pro\ided with a 


terminal tuft The colour varies very much 
from gray to olive green The 1010101 fre 
quents moist places in the denser parts of 
the bush, and shows great skill in taking 
advantage of the shelters afforded by its 
retreat to hide itself from pursuit, hence the 
mme meaning “ducker, bestowed upon it 
by the Doers It takes a zigzag course in 
running Its flesh is tough but the leather 


m 

IfV 




made from its h.de ,s highly esteemed as a 
material for whip cords 
The Chikara of Indn the Four horned 
Antelope (Trlntms qmdnmrmi) , 6g 
an animal of about the men of a gazelle ,s 
easily distinguished by the possess™ of a 
second pair ol small horns abore the eyes 
while the principal horns rvhich are almost 
s^amlnotreryla resetbM ;- 

a, her I v the «=arp.ts 

rather long the nose broad and naked the 
legs long and slender The male alon 
horns rtw. , e alone carries 

The animal ,nhab,ts the avooded 
mountainous regmns of Bengal and Nepanf 
lnCap,, ’”> 11 shoos boldness and ill temper 


The Rietbok (reed buck) of the Doers the 
Umseke of the mtn es {Rcduncus ehotiagus) 
fig 17° ls u little larger thin our roe and at 
the same time a little more slender and 
higher on the legs 7 he v erj sharp horns 
of the mile are curved forwards the ears 
long the neck long md round the tail com 
paratively long and bush) the fur rather 
short but thick of a reddish gra) colour, 
lighter underneath The animal lives in 
purs in the dense thickets of Central and 
Southern Africa When hunted it allows Us 
pursuer to approach pretty close up to it, 
concealing itself meanwhile carefully On 
perceiving signs of danger it gives warning 










brownish gray colour the sides and the thighs 
of a rusty red and upon these parts there 
are white spots and stop es of the arrange 
nient of wh ch the illustration w II give a 
better idea than a long description The I 
horns of the male are thick flattened and | 
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|pro\ided with two keels or ridges whch 
I meet at the extremity of the horn The 
[two horns hive an elegant curve inwards 
This beautiful animal lues m pairs m the 
forests it is easilj tamed stands our climate 
pretty well and on account of its gentleness 
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and easiness of managemem has bKome 
m"', of the fasourhes as «11 as one of the 

garLr qUent ° rn “ emS ° f “ zoological 

fcnmn S r a {C " ! ' IS lar ‘ an ™ 

y s but at the present da) it is con 
fined to the steppes of R uss l fro “ 

^r^r ,otheAi “^ 

rather abnormal tyne with . 
"■nns,ve bod) and short legs “„ d ,s ^ 
dally distingu shed by the pecu! ar form^of 


its nose and upper lip w hich are swollen and 
wrinkled the lip hinging down over the 
mouth 1 ke a short but \ ery mob le proboscis 
e horns of the male are short curved 
s g tly in the form of a lyre almost trans 
parent The animal possesses a large nuin 
ber of s hm glands which exude fragrant oily 
U1 s Besides the v ery deep tear pits there 
are glands in the reg on of the groin The 
Ur gray on the back and the flanks whit sh 
on the abdomen and brow is almost I ke the 
eece of a sheep The animal lives in troops 
which are often very numerous is very timid 
ut eas ly tired out when pursued and in 
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spite of its keen scent easily becomes the The Nylgau (Portax picius (Boselaphus 
prey of the hunter The flesh is made dis t> agocamclus ) ) fig 173 forms the transition 
agreeable by the smell of musk imparted to to the powerful and clumsy species which are 
it by the superficial glands The saiga is higher at the shoulders than behind the 
often seen in zoological gardens where it reverse being the case with the slighter and 
frequently perishes through its own stupidity more elegant forms of which we have just 
breaking its neck or its legs by dashing been treating The njlgau which inhabits 
against the bars of its cage principally the edge of the jungles in the 
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East Indies is often imported into Europe long and bush) the feet strong and provided 
where one can make its acquaintance in the with broad hoofs and flattened accessory 
zoological gardens It is of the size of a hoofs The hair is rough and coarse it 
stag is on the w hole ill proportioned and in forms a sort of mane at the neck and shoul 
elegant has a rather shaggy coat and appears ders and there is a long tuft about the middle 
to be decidedly weak in the loins The small of the neck in front as well as at the end of 
longtsh head is often furnished in both sexes the tail The general colour is a grayish 
most commonly however only in the male brown with blue reflex colours which have 
with short pointed slightly curved horns procured for the nylgau the name of the 
The ears are large the eyes small and lively blue ox Besides a few white spots on 
but malicious the tear pits deep On the the lips the throat and under the tad the 
breast is a si ght dewlap The shoulders are ny Igau is specially distinguished by two white 
very high and angular the back slopes rapidly nngs on the feet one immediately below the 
towards the hinder extremity the tail is pretty other abov e the accessory hoofs The nylgau 
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is much hunted on account of its excellent 
flesh as well as on account of its hide which 
mal es a \ ery flexible leather When wounded 
it attacks the hunter throwing itself upon its 
knees and creeping up to him In captivity 
it is ill tempered and often attacks its keepers I 
Since i860 the King of Italy has possessed | 


I a pretty large herd of nylgaus at San Ros 
sore near Pisa where the animals appear to 
thrive 

The Sine Sine the Waterbok of the Boers 
{Kolnis clltpsiprymnus) % 174 h a s the ap 
pcarance of a large fallow deer and almost 
attains the sue of our stag The horns of 



the male are large carved m the shape „f a 
r f ° r t "° ,h rds » f tbeir length 
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The Sable Antelope or Swartl bok 
ragus niger) fig 1 75 is of about the size of 
a stout short stag The male carries long 
orns curved backwards and ringed to the 
points like those of a goat The horns of 
the female have the same form bur are 
smaller The head is small and short the 
ears long like those of an ass the tall of 
moderate length aery thm and with a large 
terminal tuft A long loose mane runs from 
e nape of the neck to the middle of the 
ck and there is a shorter one on the under 
forface of the neck The colour ,s a bnlltant 
mack a broad white stripe extends from the 
eye to the lips and here unites with another 
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white chin stripe The under side of the 
bnnst and the bell) is well as the inner 
sides of the legs are white Formerly this 
animal was considered to be a bhuw bok 
{H l ucophrd) in its summer dress but it 
has now been ascertained to be an indt 
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pendent though rare species Bhuw boks 
and sw arte boks I \ e in troops under the 
leadership of an old male in the rockv and 
mountainous parts of Centra] Africa. In the 
Cape region the) are almost extirpated The\ 
are e\tremel> shy and timid darting off on 


the least hint of danger The flesh has an 
abominable taste like that of a he goat 
The Spietboks ( Or y a) are large Afncan 
antelopes heavy looking and clumsy in form 
They are of about the size of a stag and are 
distinguished by their enormous horns which 
are usually as long as the body They are 
straight or \ery slightly cun ed thin pointed 
plainly ringed and are developed in both 
sea.es The head and the tail resemble those 
of the cow of which the short and massive 
neck also remind us especially since it often 
carries a slight dewlap The species repre- : 
sented in fig 176 the Leucoryx or Sabre 
Antelope (O leticor •) a) is found m the deserts j 


of Central Africa especially in Sennar and 
it advances up to the Egyptian frontier 
Formerly its domain extended further to the 
north as is shown by the numerous figures 
seen on the ancient monuments These 
beautiful animals wander about m small 


roops in the dry steppes and in spite of their 
ipparent clumsiness rival the best horses m 
ainning Bold and defiant they make a 
itand against both beasts of prey and hunters 
mdeavouring to transfix their assailants with 
he r horns \\ here they hav e made acquain 
ance w ith fire amis however they fice before 
he hunter w horn thev scent at a great distance 
fhe species represented is wh mh yellow 



lbme white undernt ith iml marked with 
brown spots on the head It .s often seen 
in zoolo G c il gardens 

Ihc Canna of the Kaffirs the Elen of the 
Boers {rmthphm areas) p| \\J\ ls 
the hen icst of all the nntelojes and tint 
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the Arabs {A Mix nuomaculatas) % 177 bles the oxen pretty closely in the plumpness 
is found ui the eastern Sahari and as fir east of the body the thickness of the legs and the 
as Nubta usually in pretty large flocks general appearance of the tail which is long 
This antelope which is more eagerly hunted and has a large terminal tuft The horns 
than any other by the nomads with their which are found on both se\es are straight 
slughts or Arabian greyhounds is indeed less from base to t p but have a double spiral 
clumsy looking than the canna but yet resem twist round their axis and for two thirds of 
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their length up are surrounded by numerous and with a marked spiral twist I he size 
oblique rings These horns seried as an the appearance and the habits of this beau 
ornament for the head m many of the deities tiful antelope remind us of our stags It 
of the ancient Egyptians The head the frequents the forests and the bush of the 
neck and the short mane are brown the rest whole of the interior of Africa from the Cape 
of the bod) whitish yellow A white trans to the borders of Sahara lives like our stag 
\erse stripe is always to be seen on the nose and is used and hunted like it The general 
Regions of drought are the favourite abode colour is a reddish or brownish gray but 
of the addax It is a swift runner and there are irregular w hite spots on the flanks 
defends itself with courage against dogs when The mane and the tail tuft are blackish the 
wounded In captivity it is ill tempered and long hair on the dewlap grtj the legs and 
liable to accesses of fury the middle of the forehead white 

The Koodoo (St> cpsiccros ktidii) of which The Caama of the Kaffirs the Hartebeest 
there is a full page illustration (PI XXX ) of the Cape Colonists ( Bubahs (A Icelaphus) 
has long flattened horns indistinctly ringed Caama ) fig 178 which is also of about the 
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these the one shown in fig 180 the Wilde 
beest of the colonists (C gnu) is the com 
monest The head resembles m a measure 
that of a small buffalo the horns which are 
placed near one anQther and are present in 
both sexes are twisted first outwards and 
downwards and then upwards and forwards 


and finally end in sharp points The ears 
are of moderate size there is a tuft of stiff 
hairs on the nose another on the throat a 
short stiff mane similar to that of the zebras 
runs along the neck from the nape to the 
shoulders Tufts of hair also hang from the 
breast and the tat] which is moderately long 





is bush) The body is pretty long the legs 
strong and of moderate length the hoofs 
broad and high The nostrils can be com 
pletely closed the small eyes have an expres 
sion of wild savagery The general colour 
is a dark brownish gray the eyebrows and 
the hair on the lips are white The animal is 
of about the size of an ass Large flocks of 
it inhabit the plains of Africa south of the 
equator From all other antelopes it is dis 
tinguished by its alternately roguish and 
frolicsome but frequently also sullen and 
savage disposition The colonists were right 
when they bestowed upon it the name of 
wild cattle It is now often seen in our 
menageries but its outbursts of fury always 
make it dangerous to its keepers 


The Goats 

The group of the goats (Caprida) is dis 
tinguished by the structure of the horns 
These have solid bony cores and the horny 
sheath is bent backwards and laterally com 
pressed so as to form an edge and has 
knobs or tubercles arranged transversely in 
the form of rings Both sexes carry horns 
but those of the female are always smaller 
than those of the male and are like those 
of the young he goats The goats almost 
always have a beard at the chin They 
have neither tear pits nor inguinal or inter 
digital glands The short tail with two I nes 
of hairs and naked on the under surface is 
usually carried erect The large hard hoofs 
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arc almost sharp on the outer edge and when The goats inhabit high and steep tin 
seen in profile have the form of a rhomboid wooded mountains where the) can climb 
The hair is sometimes coarse sometimes fine about to their heart s content scorning the 
and silky but it does not present the character dangers presented by the chasms and preci 
of true wool The straight nose distinguishes pices The> are not fond of woods but 
the goat from the rams nose of the sheep delight to graze among shrubs and dwarfed 
But it must be confessed that there are Iran and creeping trees where the> find aromatic 
sitional forms between these two groups as herbs in abundincc The) run climb and 
well as between antelopes and goats the con spring with wonderful dc\terit) the smallest 
necting Inks being the chamo son the one side point of support scries to enable them to 
and the Rocky Mountain goat on the other m ike a leap or to take foothold 1 lie ibex 
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surpasses even the chamo s in the certainty on account of their giaceful mo\unents and 
with which it estimates distances for extraor comical attitudes They can follow their 
dinary leaps The senses especiall) those mothers a few hours after birth All goats 
of smell and s ght are extreme!) well devel hate that pecul ar smell which is so well 
oped The goats arc \ ery capricious in the known and wh ch is present even in the flesh 
choice of plants on wh ch to feed they are which on that account is less highly esteemed 
roguish and fond of teas ng cunning in case than that of the sheep The hunting of goats 
of need bold in presence of danger if the> is alwajs laborious and exhausting and often 
cannot escape from it by rap d flight The likewise dangerous on account of the nature 
o ma es become ill tempered and even of the resorts where they are found 
dangerous to man The old females take The American Rocky Mountain Goat (H«p 
charge of the herd tn turn while it is graz ng loeetos amencanus ) fig 181 inhabits the 
or resting The joung goats are dehghtful heights of the mountains from which it is 



consists of i thick close set down and of 
stiffer hairs which become longer on the 
back so as to form a thick erect mane 
e\tending from between the horns along the 
middle line of the back to the root of the tail 
The pretty thick beard rather forms whiskers 
than a true goat s beard I he down is not 
wool composed of flattened and spirally 
twisted hair but is on the contrary made up 
of \ery thin long and perfectly cylindrical ; 
hairs The animal undoubted!) shows a | 


tendenc) to approach the antelopes in the 
character of its horns which are round with 
out edges or tubercles and feebly ringed at 
the base >et the terminal hook is not so well 
marked as in the chamois Besides the tad 
is not that of a goat It is co\ered with hair 
all round and instead of being earned erect 
bends down between the legs These goats 
ma) therefore be ranked as a separate genus 
approaching more closely to the antelopes 
than others but belonging to the goats in 



io6 

respect of the rest of their orgmizttion The 
Rocky Mountain goit frequents the highest 
naked peaks of its home between the limit 
of forests and the snow line and among the 
few hunters of those spared} inhabited 
regions enjoys the same reputation as the 
chamo s with us Its flesh is very bad 
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lhe Mark ho r of tiic names of the East 
Indies {Cap) a falconcri (mcgaccros)) fg jg, 
is a powerful animal much stronger than the 
domestic goat It is distinguished by the 
strongly keeled horns of the male which are 
twisted like a cork screw and are very similar 
to those of the koodoo antelope the horns 
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graysh brown colour oTlhT h'nd haS “ <Iark 
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tlogrcc but has tluajs rem lined sonewhat 
capricious 

The Grecian Ibex or Besom goat the 
song of the 1 c naans ( Cup) a <rgagnis) fig 
J ,s manifestly the wild goat which Homer 
mentions when he speal s of the islands of the 
Cyclops and Crete E, en at the present day 
! "“O"* from the si tnds of the 

Archipelago to Persia The strongly curved 
horns or the male exhibit about a dozen 
, , or '“hordes ,n front those of the 

lemale are simply compressed The beard 
IS IS, itr ° ng The “““t 1 “lour of the ha r 

5 redd,S ' 1 br °"“ the under surface and the 
inner s de of the legs are wh t sh the patch 
, C r ° v ^ le ^ i io lgit id ml stripe 
e bach ire blacl On the shoulders 
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also darker stripes cm Ik. distmguishc l is Here the question of the origin of the 
well as on the under parts of the flanks ind Domestic Goat (Cap/a kttcus) is forced upon 
the legs Formerly these goats were much us a question which as in the case of all 
hunted in Asia Minor because peculiar other immals domesticated at a remote 
medicinal tirtues were ascribed to the round period is complicated by the number of 
swellings which are formed in the stomach varieties the mingling of species and the 
of these as well as many other ruminants and influence of man In the first place it is 
which are I now n as bezoar balls incontestable that the wild goats already 
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mentioned and figured as well as many others ture of its horns from the domesticated breeds 
■aYi origin i\Yy Vx&ongmg \o Asia xvVntYi Yraxe Vtis accord ngYy probable lYrax abo goals woro 
not been figured in this work are capible of introduced into Egypt and the lake dwellings 
producing fertile hybrids with our domestic The two species represented m this work are 
goat On the other hand it is equally in so like certain domesticated races that we 
contestable that goats belong to the oldest of must allow that they ha\ e contributed to 
domestic animals that their remains ha\e their formation which does not exclude the 
been found in the neighbourhood of lake possibility that other species also have co 
dwellings that among the ancient Egyptians operated with these towards the same end 
at least two if not more easily recognizable But whatever the truth may be as regards 
races were represented and that at the present this matter it is at least certain that goats 
day we know at least a dozen different races easily revert to the wild condition just as 
distributed over all countries of the world wild goats are \ery easily tamed 
Yet we are now acquainted with not a single But it is not our business to discuss the 
wild goat either in Western or Central Europe tame races which have been formed by the 
or in Africa with the sole exception of the influence of man We take however this 
ibex which is essentially different m the struc opportunity of expressing our opinion of the 



uni ty of these animals If on the one hand 
it is i nquestionable that the goat must be 
called on account of its milk the cow of the 
poor that it yields cspecally m countries 
where cattle — 
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and sheep do 
notthr t every 
well animpor 
tant element of 
food that the 
skins are of the 
hghest value 
and that cer 
tain races such 
as the Kash 
mir and the 
Angora Goat 
(Capj a hircits 
var angoren 
ns) % 
have been 
brought m 
certain moun 
tainous coun 
tries with a 
raw cl i mate by 
careful in and 
Jn breed ng to 
produce an m 
valuable I md 
°f long wool 
which envel 
ops almost the 
entire body 
of the animal 
and is unsur 
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P issed for delicacy and softness ye , lt mils . 

forests ,he nakedness of th*"™ ^ 
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the forests when full grown in order to pro 
cure the timber the goat pretents their beimr 
renewed It detours the young p], ms as 
they spring up out of the ground and tl c 
J oung shoots 
on the trees 
tvheret cr the 
goat comes it 
mal cs the 
work of re 
afforest mon 

. * an impossihih 
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without rea 
son that a Ger 
man legend 
ascribes the 
creat on of the 
goat to the 
devil The 
et il spirit is 
said to hate 
bestowed upon 
it its horns its 
eyes and its 
beard and to 
hate bitten its 
tail short be 
cause it got 
caught by it 
in the under 
wood Its 
influence in 
lands deprived 
of trees has 

r ._ . been perm 

cious enough to justify such a Iegmd ‘ 

The Ibex 

The Bouquet, ns the stembocl s of German 
Switzerland (Ibex) are distinguished from 
e goats p r0 p er by the e no r„, ous slze of 
f ° rns I'bese are triangular in section 
O front they are broad and on that side 
ere ,s on each horn a seres of transient 

"%es In other respects they are go „s 
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Every chain of loft) mountain* in Europe 
and Western Asia has its ou n species of ibex 
The Alps the Sierra Nevada the Caucasus 
the Altai Mountains Mount Sinai and the 
mountains of Abyssinia have ibexes which are 
somewhat different from each other as regards 
their horns and skins but are similar to one 
another in the rest of their structure and their 
mode of life They are all animals which 
dwell in the highest regions and exhibit all 
the qualities of goats in the highest degree 
We hav e not considered it necessary to repeat 
here what has already been said and we only 
add a few words concerning the Alpine Ibex 
{/dev alpinus ( Capra ibex ) ) fig 185 which 
has no beard and simply cun ed and slightly 
divergent horns with very prominent ridges 
or knobs 

This m yesttc animal formerly distributed 
over the whole Alps had already in the 
middle ages become rare thanks to the un 1 
ceasing pursuit of which it was the object in 
consequence of a fancy which ascribed all ( 
sorts of medicinal v irtues to different parts of ' 
the animal E v en at the present day the fat 

and the dried blood of the ibex are sold in | 
certain Alpine valleys at high paces The 
horns likewise had a considerable value, and , 
the labours privations and dangers connected | 
with the chase of the ibex on the almost j 
inaccessible peaks where it had to be followed I 
were among the highest enjoyments of sport 
Now the ibex exists only in a few districts of 
the Alps where it is protected m the strictest 
manner From the Swiss Alps it has en 
tirely disappeared and in the western Alps 
it is still found only in the Val de Cogne and 
the ravines opening into it which King 
Victor Emmanuel placed under strict super 
vision On the summit of the Col de Geant 
between Chamoumx and Courmayeur there 
is to be seen at the height of ten thousand 
feet a board with the inscription Defense 
de chasser and keepers are placed all round 
There are perhaps in this distnet still about 
three hundred head tn all distributed in 
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small troops of about a dozen each Attempts 
have been made without success to re intro- 
duce the ibex into the Austrian Alps In the 
zoological gardens at Schonbrunn and a few 
others elsewhere are kept a number of ibexes 
which excite general astonishment by their 
enormous leaps They are capable of being 
tamed to a certain degree but in old age they 
become ill tempered Hybrids between the 
ibex and the common goat have also been 
reared but all of these became m advanced 
years so ill tempered and unmanageable that 
they had to be killed The descendants or 
these hybrids acquired m course of time the 
characters of common goats 

The Sheep 

The sheep are distinguished from the goats 
by their flat brow the ram s nose the absence 
of the beard and the presence of tear pits 
and mterdigital glands as well as by the 
character of their horns which arc twisted 
like the shell of a snail and adorned with 
rings of knobs or tubercles These rings 
are continued on the three or four s dcs of 
the horns The legs are thinner and longer 
than those of the goats the body more 
slender and the tail shorter and covered with 
hair all round This covering is made up of 
a thick wool mixed with longer fine hairs 
But as already mentioned there are connect 
ing links between the two groups for ex 
ample goats without any beard and with 
interd gital glands and small tear pits and 
on the other hand sheep with a straight nose 
and without tear pits In the sheep both 
sexes are provided with horns but those of 
the female are always smaller than those of 
the male and also for the most part less 
tw isted 

The mode of life of w ild sheep is absolutely 
the same as that of goats But for us who 
only know the t ime animal rendered stupid 
bv slavery the sheep is the type of dull sub- 
missiveness of peace loving indolence and 
bl nd obedience without will without viv acity 



mil without imhvidujhtv I urther vve know 
bhiqi onlv is numbers of a herd which lets 
m ■ m iss under the dire-ction of i foreign 
will blind]) following the movements of 
whiter er leider happens to be selected 
whether a male of their own species a dog 


TUI TMOTOID AKTIODACT\LA 


or i man The wild sheep is quite different 
from this it is intelligent when voimg full 
of spirit and sportneness when full grown 
courageous It climbs and leaps well and is 
an untiring runner no mountain slope is too 
steep for it no peak inaccessible As m 
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Arabs (Ou'r/r,^/,,^",) fi? , g6 B1nuMn 
*a > \fricin t>p c characteristic of the high 
chains on ,h e south of the Mediterranean It 
ipproaches most nearl) to the ibes m respect 
its straight forehead thick set both thick 
and simpj curved horns with numerous hut 
, sllI!luK prominent rings and hv the 
absence of tear pus ,, possesses however 
nrerdigvtal glands I, , , aI „ ml] 

, is found onlv the most desolate 
<™ts of the \das and the At, res where ,t ,s 
":‘, h mr "" K hbour t" J <-'«> tlatgcr 

un„ 1 ° r r t ’ " h,ch 1 hetght of 

P ards of three feet at the shoulders will 

d , T ;' ,,h ° Ut The male IS 
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ground This appendage begins with the hairs being set very (Inch on both sides 
beard and is p irticularlj well developed on The colour of the coarse and shaggj fleece 
the 1 reast and forefeet and tt gives to the is a bright reddish \ellow and admirably 
animal a peculiar appearance In the female adafted to the rocks in the midst of which 
this hair is considerably shorter and reaches it lists in small herds The ami has been 
only to the knee The tail is pretty long brought to Europe where it proj abates itself 
and carries a long tuft of hair at the end the very readily in zoological gardens The old 
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miles however become very ill tcmptrtd four hundred j ouilds I he li ur is short 
and often attick with fury some pirtof their erect and soft its usu il colour a grayish 


cage which they try to 1 re ik through by brown d irker on the back The under sur 
butting with their horns face the inner side of the legs and a jiatch 

The Rocky Mountain Sheep the Bi ft horn on the hinder qu triers are white the tatl is 
of the Amencins (0 is montim) fg ib y short ind ends in a blackish jioint or tuft of 
attains even v greater sue than the arm hur The big horn climbs and leaps m the 
1 he bo ly is more slender the legs are longer most wonderful manner It inhabits the 
and thicker the profile of the forehead is desert tracts on the western slopes of the 
1 kewise strain as in the litter an mil but Rocky Mountains between the 40th ind 6Sth 
the horns of the nule ire thicker and \er\ degrees of northern latitude A Iving'speci 
broad in front thev hive more of a spiral men has never been obtained A mouflon 
twist thin in the arm and en I in 1 hint points beloi^mg to Kamchatka tht Kunle and 
d reeled outw irds The rings on the horns \leutian Islands ( O tn n/is) has been dc 
are verv close set The horns of the female scribed I ut it is pro! dlv tnlv 1 slghtK 
however resemble tho e of m ordinary goat different \ anus of the b „ hom 
\n iduh male may ittun the weight of nearly The Kashkar of the Kirghiz (O is Poltt) 
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fig lb 1 * inhabits the high plateaus of the 
I’amir m the cast of Bokhara, and probabh 
ettcnds to Tibet This splendid animal has 
licen figured as t represtntame of a pretty 
considerable number of sheep inhabiting 
Central Asia among which the Argali (t? ,, 
Arfiff) is the best known and the largest 
for it attains the sire of a moderately large 
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stag The kashkar which according to 
" ood 15 of aI >out tile size of a two-year old 
foal and attains the weight of about lise 
hundred pounds has had us Latin specific 
name bestowed upon it in honour of the 
celebrated Handler Pol, who was the first to 
describe it The horns of the male are aery 
large bent round ,n a circle with the ends 



r;:~ '<-0 broat, in from 

sharp cut„7 tl K 7h "T J “" C " 0 " “ 
u . he micjeil structure is 

un cl 7 r ‘ k r '" gS 'henisehes he 
TJu , 7 ' , 11,1 has horns 

r,n a fh l r°, ‘•° 11 “"'-'so closely 

cimir wuh " lb, "''ofThrown 

r) nrttrs V'sh'u a”^" 1 '" J h “"' 
"cece ,S c. mposeil of a , , n (I , . 
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the neck ,„tl land qu triers Wood 
tesignates the beartl of the male csprcss!) 

reserend beard I he inmial frequents 
more particul ,rly ,he elct a.ed stony plateaus 
m is g ( nerally found in troops of about 
thirty under the lead of an old male At the 
poison of heat the males are s en combam e 
chase is extremely difficult especially on 
count of the eatraordinara tenacity of life 
5 . "T* ,h ' s c animals ,re ch iractenzed 
, hs'tghiz build jis ra, mils with their 
colossal horns order to sene as land 
marks in their a ,st solitudes 

The Musimon or Europe m Moullon (O ,s 
munmon) fig 1S9 is distinguished from the 
B'ants of Central Asians en In size bung 
1 1 1- ttger than the common sheep I lus 
0 Kite of the mountain ell „„s the countries 
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bordering on the Mediterranean {for it was quarters are whitish A whitish or yellowish 
formerly found in Greece on the island of spot is to be seen especially on the winter 
Sicily and the Balearic Islands) is at the fleece on the flanks Like all wild sheep the 
present day confined to Corsica and Sardinia mu Simon is I \ ely and agile a good leaper 
and chieflj and climber 

met with on j~ y^. and does not 

the latter t A allow anyone 

where it is still V*V**S’ ' to approach it 

to be seen in . J t easilj It ts 

the jwountam | ^ ^ much hunted 

chains of the ^ for the sake 
east and centre ^ of its excellent 

merous herds ^ \ now to be seen 

under the lead [ A ¥\. T* x V "V *7 m a ^ zoo ^°g 1 

of in old male cal gardens 

Theheadhisi It is easily ren 

bles the head ^ \ *■£ a\ bornness m its 

of a ram The “O H, ' attacks on the 
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compressed CiT through a cer 
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often entirel) without horns when present at attacks for se\eral hours together against this 
all the} are small and straight The animal spot part of which had been strengthened with 
possesses a sturdy thtekset bodv with long thicker stakes The blows which it gave in 
th ck legs and a small tail which is naked at butting with its horns were heard to a great 
the lower end and is bent between the legs distance It would casil) hate broken through 
Tear pits and interdigital glands are present an) other part of its inclosure but it did not 
The fleece is short and thick and is composed think of that and for at least a jear I con 
of coarse hairs rather longer on the throat tinued to hear it from the workroom which 
md breast than elsewhere The under sur M Launllard had given up to me regularly 
face the inner sides of the kgs and the hintl repeating its onslaughts on the chosen spot 



"* the two toed 

At this point tve must take up the question 
of the Domesticated Sheep (0«ts ana) and 
it may be obseraed at the outset that there 1 
are a feu important facts that dominate the 
uhole question In the first place it ,s 
manifest that the sheep became domesticated 
among the ancient Egyptians at least much 
later than the ox and the horse smce the old 
nail paintings uhlch represent these two 
animals neter represent the sheep while ue | 
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have found drawings of the arm from which 
Jupiter Ammon dern ed his horns We come 
upon drawings of a later date however ex 
hibitmg sheep of various breeds and in 
particular breeds with pendent eats which is 
always a stgn of lengthened domestication 
The Egyptians of the later dynast.es appear 
accordingly to have received this animal after 
it had first been domesticated elsewhere In 
the second place vve must take into eon 
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sideration the fact rhai l , f nr " * 

representations of sheep Eae^ country even those regions ,n which 

canon r ’ U ",r P,aml > a result of domesti „,u T' 3 '" thcre haS never be ' n an T 
cation for wild sheep such as the hashh r ‘ ^ own peculiar race 

and the imali mnv l _ ''■‘snkar l n some cases th* . . .. 


and the ireah " , , 3S the 

wool u„def ; he m h J a' tale fine 
consists but never hL° '\ hlch the "cecc 

»°ol On the other hand C ” e ““ rel) ° f 
hcen found round £ have 

of 1 long legeed u d " e ^*ngs 

• I '-or S a®: t ‘ I ; h J P '' h “<;'’ornsre,emMe 
al'Shtl) altered f orm “ ““ " dam5 b “‘ 
prcscrv ed to the present d ” * “ ha ' e beca 

°'a)'’so evpre"s mjs lr” "* 

^ FIZZES 


r ^ ” sesses jts own peculiar race 

In some cases the breeds have undoubtedly 
been priced according the demand that 

tad ft ^ sup P hed — ^ whether wool flesh or 
o’t 'l ,Mt “ tbe “*= <■> certain 

° a z m wh,ch th = tai1 « aa 

normous lump of fa, which the annual has 
to drag along on a small wheeled car, De 
, ,e W1 d s beep already indicated there 
Tibert °u fOUr °' hers a " belonging to 
S„La H "? ,a > as “ “ har P-tf of 
sheen f S ’ a and aI1 Mmilar t0 the European 
she™ h 'accordingly probable that wild 
sheep have been domesticated on the spot 
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and that these d fferent species ha\ e con 
tnbuted to produce the \ anous breeds of 
domesticated sheep which can easil) be 
crossed with one another or w th the still 
existing species of wild sheep 


The members of this group (Bo\ida) are 
distmgu shed from the other hollow horned 


ruminants by the massi; e forms of their bodies 
and skeletons and their smooth round un 
nnged horns wh ch ha\ea decided curt e and 
a hollow bony core The forehead is broad 
and so also is the moist and naked muffle 
From the neck depends a dewlap the long 
round tail ends in a tuft of hair the hoofs 
are broad and there are no accessor) hoofs 
the tear pits are absent On the cheek teeth 



at the point where the half moon shaped 
Iamellce meet there stands n small column 
wh ch in the upper cheek teeth is s tuated 
on the inner surface in the lower ones on 
the outer surface Like most ruminants the) 
U\e m herds under the lead of an old male 
are peaceable and gentle in d spos tion 
through indolence but become temble and 
dangerous during accesses of fur) \\ hen 
attacked the) arrange themseh es mi circle 
and show their horns to the enem) The) 
are fond of pla ns and marsh) tracts 

In this group we are acquainted with two 
an mils wh ch form connecting links with 


other cat icomia the anoi form ng the tran 
sition to the antelopes and the musk ox to 
the sheep 

The Anoa of the Mala)S ( Probubalus 
(Attoa) d prcsstcomts) fig 190 has the form 
and general bearing of a )Oung cow for it 
atta ns the he ght of onl) about four and a 
half feet at the w thers The forehead is 
broad but the head becomes more po nted 
towards the naked muffle The ear is small 
and pointtd the e)es are large and promi 
nent The much-compressed horns rounded 
on the outer edge but with almost a cutting 
keel on the inner edge are prett) straight 




short v ery sharp pointed and indistinct]) 
ringed They are set on the head at some 
little distance from each other The tail is 
moderately long and tufted at the end the 
legs are slender and the accessory hoofs are 
pretty long The tear pits are wanting the 
coat is darh brown but some parts on the 
under jaw are white A half moon shaped 
patch on the breast and the inner sides of 
the legs are light in colour The hair is 
thinly scattered Concerning the mode of 
hfc of this animal very little is known It 
dwells in the mountains of the interior of 
Celebes and prefers marshy tracts It is to 
be seen in certain zoological gardens where 
it exhibits a rather sluggish disposition but 
among the names of the region where it , s 
found it has the reputation of being sh) and 
wild The form of the horns the colour 
the slender hmbs and the presence of the 
accessor) hoofs gne it a good deal of resem 
blance to the antelopes in external appear 
ance r 

I he Musk os (Ombos msschalm) fig 
" “ ,he P resent *■> only m the polar 

pans of America - Greenland and the tern 
tones round Hudsons Bay while during ,he 
loo Age ,ts domain extended as far as 
Germany a„d the middle of France This 
he dwarf among the oxen for a full grown 
bul measures at the shoulders only about four 
oet The rather long body resting on short 
gs is completely coiered with long coarse 
hair which envelops also the legs a! far as 
the knees and leaves onl) the end of the 
mouth the region round the e)es the h 

wllhilT T of th<! Icgs free 

. th,s lon B ham which , s of a brown 
olour is a long dense and bushy wool of a 
graj colour winch .mparls a marbl J o 

. a h horas are ver y thick 

hrfi'V'* 1 ” Polar « rt dton U I,f fsfc ^ 0le of the 
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are round in section and their swollen basts 
meet on the brow They are pecul.arly 
cuned hke a fishing hook and have their 
slnrp ends directed forwards The hoofs 
are strong and broad the accessory hoofs are 
small 

The musk ox roams over us inhospitable 
home ,,, large herds In winter n makes 
great migrations in order to approach the 
woods but it knows how to find the mosses 
and lichens under the snow It has been met 
| with in East Greenland m places where the 
temperature was such as to freeze mercury 
It flees from man when 11 has once become 
acquainted with him but when drum into 
a corner or obliged to defend its )oung will 
charge him bold!) Its flesh ,s often an 
invaluable resource for those who are com 
pelted to past the winter m the dreary wastes 
“ Polar America That of the bull has a 
decidedly musk) taste 

The Buffaloes 


The Buffaloes (Bubalus) form a pretty dis 
tract su k group which has been raised to the 
ran ofagenus The) are oxen with thickset 
bodies thick legs large ears placed at the 
Side of the head and having hair round the 
edges arched brow very broad muffle and 
thick horns which are curved first outwards 
and then inwards The tad is long the hair 
coarse and very thinl) scattered so that old 
animals are almost completely deprived of it 
ey are forms belonging to the warmer 
parts of the Old World 
The Cape Buffalo ( Bubal, a ff g 

“t ^ ken as ,he 'M-c of the subdivision 
e buffaloes with round horns The head 
is relatively small the ears are ver> huge 
ringed with long hairs and spread out side 
ways like two fans The extraordinarily 
roat bases of the horns meet in the middle 
e of the brow and are wrinkled and flat 
tened The very sharp ends are turned 
upwards and forwards The small e>e has 
" ' ld “Press, on The muffle is v ery broad 
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the tail thin but long the hide almost naked whole day buried in mud up to the shoulders 
and very dark The Cape buffalo lues m in order to protect itself against insects by 
pretty numerous herds throughout South and which it is infested and from which it is partly 
Central Africa as far as the 17th degree of delivered by birds that settle on its back 
northern latitude It is fond of plains and Terrible battles are waged between the bulls 
marshy forests and delights to remain the m the season of heat and the -vanquished 



animals roam about in solitary savageness tamed to a certain degree but thej are always 
and a'V then highly dangerous e\ en to man to be dreaded on account of the r liability to 
The Cape buffalo is in fact more dreaded outbursts of f try The hunting of the buffalo 
b> the natives than the lion The sol tiry is dangerous The flesh is good and the 
bulls dish with blind fury on everything that thick leather made from its hide of the first 
comes in their way and conceal themselves q iaht) 

in the bush or even behind trees in order to The buffaloes of Asia have compressed 
fall une\p ctedl> on men or animals passing horns placed on the sides of the brow at some 
by All the accounts of travellers in those 1 ttle distance from one another Their bases 
regions are filled with narratives of disastrous do not meet in the middle line 
encounters with these terrible buffaloes and To this group belongs the Common Buffalo 
there is not a village in which one does not ( Bubalus origans) which occurs both tame 
meet with persons who have been maimed and wild in India and has been introduced 
by them \\ hen caught ) oung they may be into Europe and Egypt where in some dts 
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lowered their ponfc, were on either side of me 
and the muzzle of the gun barely touched his fore 
head when I pulled the trigger and three shillings 
worth of small change rattled into his hard head 
Down he went and rolled over with the suddenly 
checked momentum of his charge Away went 
Ik and I as fast as our heels would carry us through 
the water and over the plain knowing that he was 
not dead but onlv stunned There was a hr®c 
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fallen tree about half a mile from us whose whitened 
branches rising high above the ground offered a 
tempting asylum To this we directed our flying 
steps and after a run of a hundred yards we turned 
and looked behind us. He hid regained his feet 
and was following us slowly 

On he came but fortunately so stunned by the 
I collision with her Majesty s features upon the coin 
which he hid dired to oppose that he could only 




^*0 
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reel forward it a slow canter By degrees even 
this pace slackened and he fell — Sir Samuel 
Baker Rifle and Hemtti in Cejh /] 

Fig 193 giv es in illustration of the Kerabau 
Buffalo (Bui ihts Kerabati) as a representativ e 
of this group with flattened homs This 
animal is a nativ e of the T astern Archipelago 
from Celebes to the Philippines Jn size it 
is equal to the largest buffaloes of the Kaffir 
country The head is rather long and slender 
the muffle is broad the body long and plump 
the dewlap onlv slightly developed the colos 
sal flattened homs have well marked rings 
and are gently curved first outwards and 
then backwards In a wild state this animal 
lives like other buffaloes in morasses when 
tamed it is very gentle and tractable in the 
hands of the natives but ill tempered and 1 
dangerous towards Europeans It is em | 


ploved like other buffaloes as a beast of 
draught and burden Specimens of it have 
been brought to Europe and have 1 een 
paired with the common buffalo 

The Bisons 

The Bisons (Bison) likewise form a sepa 
rate group the members of which are charac 
tenzed by their broad arched hrow their 
small short horns which are thick and bent 
upwards by their coat of long thick hair and 
by their height at the withers which part 
presents a marked contrast to the relatively 
small hinder quarters There are two species 
of bisons one of which lives in Europe and 
Western Asta and the other in America 

The European Bison ( Bison europa us 
(bona s us)) PI XXXI has at all times had the 
singular fortune to be confounded with another 


,lr K<- member of the o\ tribe the Ur or 
Autrochs while the inhibitints of the coun 
tries to which the\ belonged distinguished 
these two rather different species \er\ welj 
noth species were fa\ ounte objects of the 
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that the points stand met the roots at the 
edge of the brow The legs are short and 
sturd; the hoofs rounded the accessory 
hoofs small and the short thick tad cames 
a tuft of hair at the end A thick coat com 


chase in the middle ages In the account ^ °r 11ir at l ^ e cn< * ^ c °at com 
of biegfnd S hummg ^pedi.ion a, \\ °2 I ^ S ° fc ha ' r e-selops 

nhicl. „ introduced the N.belungenl.ed I a LnZ Sh °“ WerS . and a " d forms 

' n ac '° mt •'■ "hich mention ,s mad! J all ! t, °?. the head and -eck I, 


■n account „h,ch mention ,s mad! o f ah l ° ” ,he head aad "eck It 

■ho leading kinds of game then hun'ri m ST’” “"siderablj longer underneath the 
— ™ two spee.es LJZ'Zlu fe. P tha *orns and npon the 


„ — t.—i.v. men nunred n 

(jennant two species of acid ra , t I e name , 

, E,S ° n 1nd th ' occur among the 
number The Poles also had separate names 
for the .no species distinguishing the one as 
and the other as Tur Pl,„, |,ke„, se 

~ the stmc spcc.es which m he *, 

“ere brought to Rome for the games of the 
,hc B «*«“ «h 


! tS th,ck minc from Urus with its'ternble I ^ 3 " d generilI > Sequent nnrsh) 

h,n " R "as onlv .bout the s, eTmh C The, are sat age and 

ctntun th.t .1 =“\ieenth courageous tpmKU ... ... 


. — anu upon the 

nithers eihich apart from tins are so high 
fat the animal appears to carrj a hump 
I he close set but shorter hair eoeers all the 
rest of the bod, The colour ,s a dark 
brown on the back lighter on the s,d ? s 
llisons Inc in herds which were former!, 
numerous under the leadership of one of the 
older bulls and generall, frequent marsh, 
WOOdS When »la». -r-, 1 


Wes ega to t ZZ t T"' ^ with 

"'uumlsd Western Europe A, ,Z ° n Z hunttr '---res ,0 pursue 
,mt — “■' alread, clc. o a — Formerly when « was considered 
,r “f "“-d .mo domesticated L , I ™ ' !° k '" thc a "'»' al «■■'■ "ho naked 


nns o mod domesticated eattlc 

rh n e ofTh ° n,) » Roland 

ferred „ , be an '" nl “as ,ra„ s 

“Inch has ^onuZZ Z ^ 

ord^, resen, ,heeonr u ,rfr^: in '; 




„ , "ini tnc mked 

"capon the hunting of the bison was looked 
upon as a battle for I,fe or death The 
hisons that are found a , the present da, m 
our zoological gardens are descendants of 
— " lllch "=re captured joung and 
sente , the Russian emperors b, whose 
command the wild animals of the fores, of 
Mow icza are stnetl, presera ed The b.sons 
are alwajs sa.age ,n them deposition and 
Z CO “ S ,n — sehes much more tntctable 
U l "" ambl > >■■» ■hem cab es to 
Inch the, are extremely dcsoted when the 
< of man has touched them The flesh 
as a, one tune esteemed and as late as the 


as me is me 

S^ r'iTf ' C ” SSa!s of ,l,c monaster, of 
.r' had . ,0 hand mer the bisons killed 


it - 'Jitr me uiso 

mis atta,r 1 thc' > '|!“ l r| ! old bull]' ' lf,c l -' ,ch en of the bishop 

widcrs n lt | .' " f feet at .ho I PI \\s f 1 "" «minr<un,s) 

forehead sb 0 „ 1 ' l,r oad arched I , “ h,<:h '■'-ewisc occupies a full 

.. nrs and S „ 0 „J "f plate „ „ ot essemiafl, difTcrcn, from 

round <h, m r . uropcan 1 |,c hair is thicker and 
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old bulls sometimes attaining the height of 
nearly io feet at the withers The \ery 
broad head w th protruding muzzle and not 
very broad muffle carries relatively small 
horns which are flattened and near the base 
ringed They are placed quite at the side 
and hat e their sharp points directed upwards 
What specially distinguishes the yah is the 
woolly coiertng consisting of fine silky ha r 
which is rather loose on the brow and on the 
rather hump-like withers forms a long fringed 
cushion The yal has I hewise long and 
partly curl) hair on the dewlap and on the 
legs which are completely hidden under this 
covering The legs are short but strong 
with broad hoofs but small accessory hoofs 
The long tail resembles that of a horse Its 


fine silky hair trails upon the ground The 
whole fleece is of a deep black colour with 
the exception of one silver gray str pe along 
the back and the tail wh ch is almost wh te 
This splendid animal is at home only in 
the rocky solitudes of its natu e reg on where 
it del 0 hts in rolling in the snow and bathing 
m the icy mountain torrents It runs and 
climbs well but is in general slugg sh and 
indolent it is fond of repos ng where it can 
chew the cud at leisure Its scent is keen 
its sight weak and its mtellgence tery 
limited It stares stupidly when wounded 
in the chase then begins to charge the 
hunter but is apt to halt in indecision so as 
to receive a second ball The hunt ng of 
the yak is carried on very actit el) not onl) 
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for the sake of tts excellent flesh but more called horse tails of the pashas and beys were 
particularly on account of its tail which is originally yak tails The ancients knew this 
employed to s veep away fl es and is held in spec es under the name of Poephagus The 
no 1 ttle esteem as an orna nent for banners yak has been tamed and is employed chiefly 
and as an emblem of war among the tribes to rdeoi and as a beast of burden Its milk 
of the hghlands of Central Asa The so also is used Domesticated yaks are gentle 





Fig i/5-TlcUiyil (D frmt l ) 


country is a very agile animal and not at all 
savage It is said to flee from man but 
defends itself vigorously against other oxen 
It is easily tamed and whole herds of gajals 
are captured by gradually accustoming them 
to associate with domesticated oxen 

The Burmese Wild Ox the Banteng of 
the Ja\anese {Bos (Ga (Pits) sondatcus) fig 
ig7 is found on Java Borneo and Sumatra 
and resembles some species of our domesti 
cated oxen so much that it could not be 
distinguished from them if a single individual 
happened to be met with in a herd It is 
far inferior in size to the yah a full grown 
bull measures only 5 feet at the shoulders 


It might be described as a race of oxen with 
slender legs short broad head moderately 
long horns which are turned onlj upwards 
and with a fine smooth redd sh brown coat 
which shows white patches on the lips the 
lower parts of the legs and on the hinder 
quarters It is found everywhere on the 
Sunda Islands where there is water or marshy 
ground both on the mountains and on the 
plains It always flees from man but defends 
itself when attacked and it is much hunted 
on account of its excellent flesh It also is 
easily tamed The natives are accustomed 
to drive their cows into the woods in order 
that they may unite with the banteng bulls 
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The Zebu or Humped Ox {Bos vidtcns) art distributed o\er India and Africa It 
fig 198 is still found m a wild state in several is remarkable on account of 1 cushion of fat 
parts of India but it is a quest on whether forming a hump on the shoulders ns well as 
these are not domesticated animals run wild for its rather lirge dewlap and is also char 
The wild spec mens are in no respect dfferent actenzed by its pendent tars the straght 
from the tame numerous breeds of which line of its back its prett) long slim kgs and 




1 1 e zebus furnish a contribution to the 
solution of the question of the origin of the 
domesticated breeds of cattle Accord ng 
to the results of the investigations of Ruti 
me) er which have indeed been confirmed b> 
other inquirers but are nevertheless far from 
having exhausted the question the European 
1 reeds are derived from three races or species 
the remains of which are found in a fossil 
condition in the Quaternary strata Some 
of these species have lived along with man 
but have afterwards become extinct or have 
been modified through the influence of man 
The first place among these pr mitive 
species belongs to the Urus Ur or Auerochs 


its usually br ght coloured or spotted skin 
The size varies The South African breeds 
are commonly large and brown and often 
have horns of considerable s ze but in all 
countries where they are found there are 
also moderate sized and small breeds ev en 
genu ne dwarfs of about the s ze of a large 
p g Then there are also breeds with moder 
ate sized or small horns or even without 
horns at all The zebus run trot and gallop 
like horses the) are hghly esteemed as 
steeds and as beasts of draught and burden 
and among some tribes especially in South 
and Central Africa they form so to speak 
the sole wealth 
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of the Germans the Tur of the Poles (Bos Accord ng to Rutimeyer a white kind of 
pru ngcmus) which in the middle ages still cattle with black or red cars presorted in 
lued wild in Central Europe and which was some English and Scottish parks as m that 
equal in size to the b son or e\en surpassed of Chilhngham belonging to Lord Tanken die 
it It was dreaded in the ch lse and accord and the h gh parks of the Duke of Hamilton 
mg to the account of a contemporary differed at Ham lton almost in i wild state is the 
from the tame cattle only in being black most direct and least mod fied descendant of 
and in hating a whit sh stni c on the bick the Auerochs The tame 1 reeds of the 





r e 98 —The Ztbu [D nJ ») 


lowlands bordering on the North Sea and I 
the Baltic the breeds of Tnesland Holland j 
Holstein and Podol a and so on are likewise 
sa d to be more mod fied descendants of the 
same stock the urus 

The hea\> spotted breeds of Central 
Europe the spotted cattle of Trance of 
Switzerland and South German) the Scan 
dtnat nn and Engl sh races w ith rud mentar) 
horns or without horns at all (short horns of 
the English) are s 1 d on the other hand to 
be descen led from a Quaternary ox to wh ch 
the name of Bos ft oat sits has been giten 
and which had a rather long head with a 
brow either il it or et en hollowed o it in front 
and lonj, cun ed horns 

Tinall) the uniform!) coloured unspotted 
breeds w ith short strong horns not so plump 


bodes and le s massic legs breeds which 
ire cl iefiy to be found in h II) or mount 1 nous 
countr cs the breeds accord ngl) of the 
Highlands of Scotland of Br ttanv \i \ ergne 
Schw)z and s milar distr cts arc beloved to 
be dem ed from another stock the Bos 
brat hy lints numerous remains of wh ch ln\c 
been found in the vicimtv of the lake dwell 
ings 

We gne our entire assent to these con 
elusions but as we have alread) intimated 
the) ire far fron exhausting the question 
When we consider the case with which 
buffaloes )aks zebus and almost all other 
wild races of cattle can be tamed accl niatized 
and rendered ser\ ceable such attemf ts must 
hate been made in the remotest antiquit) in 
all countries where such races of wild cattle 
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were found Now these tamed breeds must 
through the wanderings of tribes through 
mutual exchanges of many hinds have got 
mixed together and new breeds would all 
the more easily be formed since all these 
races are mutually fertile 

As a proof of what we have now advanced 
we may point to what has actually happened 
m Africa On that continent no Quaternary 
cattle have yet been found and with the 
exception of the variety of races introduced 
\n recent times by the Europeans we may 
probably say that the whole of the interior 
of the continent was peopled by various 
zebu races from which in some cases the 
hump has d ^appeared It is accordingly 
probable that the native African races were 
introduced from Ind a and have become more 
or less modified on this continent Now the 
ancient Eg) ptians already 1 new and reared 
three different races of cattle as is proved 
by numerous representations one race with 
long horns was greatly reverenced because 
it produced the bull Apis a second had short 
horns and the third had a hump consisted 
in fict of true zebus This is a dear proof 
that in that long past epoch importations had 
already been made from other countries and 
in part cular from Central Asia, where there 
are no zebus 

If now uv Europe alone there arc three 
ancient stocl s which have been continued in 
varieties of domesticated cattle of the present 1 
day there is no reason to reject the opinion 
which supposes the same thing to have taken 
place in Asia where the species which are 
still found partly tame and partly wild hav e 
certainly contributed to the production of 
mixed races and of breeds more or less 
modified by domestication From all these 
facts it would result as a final conclusion that 
tame cattle are not as Lmnteus called them 
a separate species Bos taunts but a mixed 
product of extremely numerous and very 
dn erse factors developed in widely separated 
regions of the Old \\ orld 


THE GIRAFFE FAMILY 

(DEVrXA) 

The family of the giraffes which on account 
of their very sloping back have been called 
Dcvcxa is composed of only a single species 
confined to Africa namely the Giraffe ( Came 
lopaj Jilts gtt affa) PI XXXIII 

This is without doubt one of the most 
singular types that can be seen and vie can 
easily understand the astonish men t of the 
beholders when they first set eyes on the 
small he id earned at the extremity of an tx 
ccssively long neck about twenty feet above 
the ground tnd the short body with its steep 
backward slope elev ited on legs not Jess long 
or less stiff Notwithstanding its btiuuful 
coat and its splendid eyes the ginffe must 
curt tint) be pronounced one of the most 
disproportioned of mammals one in which 
everything is stiff and mgular 

The head is rehtively very small and 
rather long and narrow It ends in a muffle 
with very mobile lips and is adorned with 
two short horns covered with hair set upon 
the occipital bone as well as with a swelling 
between the large prominent eyes which are 
placed at the side and are distinguished by 
their brilliancy and their gentle but lively 
expression The pointed funnel shaped ears 
are longer than the horns The tongue is 
worthy of special note It is long worm like 
dark blue in colour very flexible and capable 
of serving as a tactile and prehensile organ 
The giraffe twines this tongue round the twigs 
and leaves of the trees on which it feeds 
Although as in almost all other mammals 
the neck of the giraffe has only sei en verte 
bra it is yet of immoderate length It is by 
no means flexible and is almost always carried 
erect The short thick body is remarkable 
on account of the steep slope of the back 
from the shoulders to the croup a slope 
which is due to the increasing length from 
behind forwards of the spiny processes of the 
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ilorsal vertebrae. The ml is thin of moderate 
length and ends in a long thick tuft of hair 
The legs are of equal length and the bones 
of the lower pans of the legs, including the 
iretacarpal and metatarsal bones are ex 
ressnel) elongated, while the upper arm 
(hurrems) and thigh .{femur) are short and 
hdden in the flesh The hoofs are broad 
and there ia no trace of accessory hoofs or of 
th* bones which carry them Of all rumt 
nants the giraffe is the one that has the foot 
mo^t reduced Tear pits and interdigital 
glands are likewise wanting The dentition 
is similar to that of the Caticomta The 
hair is for the most part thick and short 
there are onlj a few longer and coarser hairs 
on the middle line of the neck besides the 
'er> long ones of the tail The ground 
co’our of the coat is a light jellow, almost 
white on the back and on the lower parts of 
the legs which are not spotted The other 
parts show irregular but alwajs poljgonal 
and often prett) large brown spots 
The animal inhabits the steppes and deserts 
of the tropical parts of Central Africa. It is 
«Jwa)s met with in small troops which haunt 
tn particular those places where mimosas and 
other trees form \ er) open clumps \\ ith 
the exception of the e\es all the organs of 
sense seem to be \ er) obtuse and the 
intelligence of the creature is assured!) not 
' er > high. The giraffe feeds on the leates 
and ) oung shoots of trees w hich it is enabled 
to reach b) the enormous length of its neck 
and the protrusible tongue. The grazing of 
Sfass «s difficult for it and it is enabled to 
reach an) thing on the ground onl) by spread 
ln S out its fore legs as w idel) as possible, 
^hich gi\es it almost a comical attitude. It 
cannot trot but it gallops with great rapidit) 
and when galloping it holds its long stiff neck 
erect like a mast and keeps sw ingmg it from 
Sl de to side while at the same time it lashes 
,ts hack with its tail Its pursuers hunt it 
°n horseback or mounted on fleet dromedaries, 
relays being stationed at different points 

W II 


where fresh nders and animals take up the 
chase 

The ancient Egyptians recen ed giraffes as 
tribute from the subject tribes of the Soudan 
Julius Casar brought the first giraffes to 
Rome In our times the first two joung 
giraffes were brought to Europe m iS-y 0"e 
to Pans and one to London The) excited 
great attention there were eten fashions 
a la girafe introduced. Since then the) 
hate been brought o\ er in to'enib!) large 
numbers and all zoological gardens now 
possess specimens The) are in general 
gentle and east to manage but do not stand 
our climate t er) well The) are qieciallt 
liable to become rachitic if not careful!) 
protected from draughts and rain which bat 
inspires them with a real dread 
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'he famil) of the camels has alao recen ed 
name of the Pad footed ot 

mint of the singular structure of their feet, 
ch are but sl.ghtl) clot en and cam smad 
row hoofa seated on a broad rou-ded 
U pad forming the so T e. 

'he structure of the teeth * not less 
liable. The camels are .be ™ 

,5 which hate incisors n the opi** J 
ing animals hate three of these on each 

. L. he tnner ones soon drop on. and toe 

replaced. In older ammals 

b half of dtepmm-, Har, bo-nonha.^ 

3 ™ / ro „, than n lb- other 

ofnhchde 

unants and m ^ 0 ri that 

teU are names ^d atch 

.c not without dan^e u 
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behind the canine there comes a premolar 
which is shed sooner or later and which also 
resembles the canine m form The diastema 
occurs between this canine shaped premolar 
and the other cheek teeth The latter are 
constructed according to the ordinary rumi 
nant type As age advances some of the 
molars are shed we then find m the upper 
jaw only five instead of six in the lower only 
four instead of six The camels have no 
horns 

The family is composed of only two genera 
which are geographically separated by the 
oceans the camels proper belong to the Old 
World the llamas to South America 

The Camels 

The Camels (Camelus) are among the 
largest of the ruminants for they attain at 
the shoulders a height of about feet 
The head is very unshapely the brow arched 
the mouth long and broad at the end the 
large upper lip is a little cloven in the m ddle 
and protrudes beyond the pendent lower lip 
The broad movable nostrils are placed above 
the mouth but far from the end of the snout 
The large prominent eyes are not in the 
least expressive the ears are small the back 
of the head somewhat round and occupied 
near the back by two skin glands which 
especially in the breeding season excrete a 
fluid of a peculiarly disgusting smell The 
long neck is pretty stiff and is flattened at 
the sides the body is short and th ck and 
the dorsal ridge in the skeleton slopes some 
what backwards from the shoulders but in 
the living animal this is concealed by a large 
hump or two humps of fat The short thin 
tad has a tuft at the end The thick legs 
much s\ ollen at the joints appear as if they 
were badly inserted in their sockets They 
end in broad padded soles which are round 
behind and cloven in front, where the two 
short triangular hoofs are placed The hind 
limbs appear as if they were dislocated 
When the camel is resting it lays itself down 
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exactly like a frog ready to spnng On the 
fore knees there are callous protuberances on 
which the animal supports itself in lying 
down 

The rather long brain case with cjrved 
nasals has a strong ridge running along the 
middle line and connected behind with two 
transverse side ridges m such a. manner as 
to inclose on each side a broad space in 
which the strong temporal muscles are at 
tached The dentition presents certain char 
acteristic marks In the adult animal there 
are in each half of the upper jaw three 
canine shaped teeth set close together they 
are all sharp pointed cutting and a little 
recurved The first of these teeth which is 
set in the premaxillary bone is an incisor 
the second the largest of all is the canine 
the third is the first premolar A not very 
large gap follows and then comes the series 
of cheek teeth the first two of which are 
premolars with simple half moon shaped 
lamellae while the others are true molars 
with Iamellie placed in pairs In the lower 
jaw the relative situations of the different 
sorts of teeth are the same The three pairs 
of incisors which are rather prominent are 
placed at the end of the rather long narrow 
jaw in a segment of a circle and they are 
immediately followed by strong recurved 
canines next to which come a pair of curved 
premolars which are flattened at the sides 
and sharp A wide interval separates this 
series from the back teeth of which there 
are only four on each side 

The structure of the stomach is extremely 
interesting On the rather large paunch are 
to be seen two large swellings which con 
stst essentially of more than 800 large cells 
arranged m parallel rows and separated by 
membranous partitions in which the muscular 
tissue is so beautifully developed that it forms 
true sphincters capable of closing the mouths 
of the cells which are more or less filled with 
water This considerable store of fluid in 
the stomach a store which the camel eagerly 
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by Turkomans Mongols, and Kirghi2 has 
to endure \ery severe winters that much 
less care is bestowed in selection than in the 
case of the dromedaries and finally that it is 
employed almost solely as a beast of burden 
in the trade between China and the countries 
of the West Manifestly the Bactnan camel 
is the original breed It is said that north 
of Tibet there are animals which have be 
come wild but we have no precise and trust 
worthy accounts of these It is certain that 
the camel is originally a natn e of Asia that 
the Semites for whom it is a necessary con 
dition of 1 fe at the present day, were not yet 
acquainted with it in the earliest antiquity 
that it was nevertheless introduced into 
Egypt 1400 years before the beginning of 
the Christian era that mention is made of 
it at the very commencement of the Bible 
narrative that the Egyptian name for it is 
the same as the Hebrew the name from 
which the word camel itself comes and that 
the Semites introduced it into northern Africa 
and the Sahara while it already lived in the 
Soudan in the preceding epoch from which 
we have figures of it showing that it was 
then in Egypt 

But however that may be it is certain 
that the word dromedary is unknown to the 
African tribes who rear only the single 
humped camel and everywhere in Africa 
this species is called by the Europearfs camel 
by the Arabs jemmel But the latter dis 
tmguish seteral races some of which used 
only for riding on are known as incharts 
and compared with animals used to carry 
burdens are as much more highly esteemed 
as noble racers are compared with draught 
horses The mehan excellent sires of which 
are reared by the Tuaregs of the Sahara 
has very long slender legs a short haired 
glossy coat expressive eyes and stands in 
high repute on account of its fleetness which 
surpasses that of the best horses since the 
speed can be maintained longer 
The camel is certainly an animal wonder 
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fully adapted to a life in the steppes and 
deserts The colour of its coat a yellowish 
fawn colour or brown is suited to that of the 
ground, only with difficulty can a recumbent 
camel with its long neck stretched out on 
the ground be distinguished from a mass of 
rock Its moderation as regards food is quite 
proverbial In case of need it feeds on the 
tough spiny plants which the desert produces 
and even devours them with delight when 
incrusted with salt proceeding from the ex 
halations of the desert When it is able to 
feed on fresh juicy herbs it can endure thirst 
for more than a \v eek 1 Thanks to its broad 
callous soles, it runs easily across the glowing 
sands and it carries considerable burdens 
which howe\ er, must not overtax its strength 
It is the ship of the desert tn the fullest 
sense of the word without whose aid the 
caravans would be an impossibility and it 
has this resemblance to a ship also that it 
causes sea sickness in riders not accustomed 
to it 

[To novices in the art of camel riding there are 
other inconveniences attending this mode of pro 
greSsion which are graphically portrayed in the 
following account of a camel journey — 

' We are to mount the ship of the desert There 
arc several methods of doing this each of which 
has its difficulties The most plausible appears to 
he to mount while the aruma.1 is still ctaucluiig an 
the ground But we take \ery good care not to 
attempt that alone since long before we could seat 
ourselves properly whenever it felt our weight m 
mounting the camel would rise suddenly and fling 
us backwards and sideways Any one who is 
accustomed to riding on a camel knows that quite 
well and is able to seat himself firmly at once 
We uneducated folks however while mounting and 
gradually trying to settle ourselves in our seat cause 
the dm er to tread upon the forefeet of the st 11 
squatting camel so as to keep them from moving 
or to tie them and fix one hand upon the bar of 
the compressing apparatus that projects before the 
saddle. It is only in this way that \vc can prepare 
ourselves for all the changes of our centre of gravity 

* Mr F b James n g v ng an account of a journey througl the 
Sonat county speals of camels that hail go e fit een dajs hout 
rater See Proc Toy Geog Soc 1885 p 630 — Tn 
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that we have to undergo We gue the driver a 
signal to release the animal, and our body js now 
swung in rapid succession backwards, forwards, and 
again backwards, for the animal first springs up with 
the lower part of the fore leg (it is far more willing 
to do this than to kneel), then brings its hind feet, 
on the stretch into play, and rears at last quite up* 
right, while it now raises the lowest portion of its 
fore legs, and stands upon the sole 
4 We now find ourselves high above the ground 
higher than we have ever ridden before, we 
shudder when we think upon our helpless condition. 
If the animal were to become refractor) what could 
we do* We sit far too high to be able to steady 
ourselves with the calves of the legs as in riding on 
horseback. If w e sit astnde upon the broad saddle 
our soles scarcely touch the ribs, if we seat our 
selves, as is the common plan, with our feet dang 
ling down over the neck or over the side or the 
animal, our position is indeed more comfortable 
but is less secure should the awkward case occur in 
which both saddle and rider are flung off by the 
violent movements of the came! The bridle is of 
no use since the cord brought round its nose has 
little influence on the beast however hard it is 
pulled The Moslim merely cries The name of 
God on you (Bismillah Alek) when it turns res 
tive or refractory Such misbehaviour on the part 
of the animal is fortunately rare, however, were it 
not so other means of subduing it would have been 
discovered before now During its ordinary running 
pace we are in the greatest security 
4 We find that the angular projections of the 
wooden part of the saddle on which any part of the 
body rests are still insufficiently padded, so that w e 
cannot endure to ride for a quarter of an hour, and 
have to request the driver to let us dismount He 
warns us to stick on firml) as in mounting since 
the backward and forward shakings are the same, 
only they occur in reverse order We can also dis 
mount from a standing camel by grasping the pro 
jectmg bar of the saddle with one hand and sliding 
down by means of the other on the sloping hind 
neck On remounting after our seat has been im 
proved, we employ the second method for a change 
The camel stands, we grasp with one hand that 
important saddle bar, the driver forms one step 
with his back or his hand, the hollow of the animal s 
neck forms a second, and this being reached we 
climb as gracefully as w e can into the saddle It 
is certainly still better to emancipate oneself entirely 
from the driver, to compel the camel to lowec its 


neck, and to get the knee upon this by swinging 
oneself up with one hand on the saddle bar, where 
upon the animal itself raises both neck and rider, 
vi ho can now obtain full possession of his seat 
During the latter operation, however, the animal is 
again on the march w hsch mal es turning oneself 
somewhat difficult A person should likewise learn 
to make the animal let him down when travelling 
alone, and how to bring it to the trot, and also how 
to dismount when on the march But this belongs 
to the higher branches of the riding art , w e are glad 
if we can mount and dismount in any manner with 
out damage ’ — Upper Eg) pt, by C B klunzmger J 

The senses ol the camel, except that of 
smell, are obtuse Their scent, however, is 
keen enough to guide thirsty animals to 
water at a distance of several miles The 
character of the camel has been v ery variously 
estimated The nauv es of the East in general 
exaggerate its good qualities The Europeans 
overwhelm it with all kinds of denunciations 
To me it appears, when I combine all these 
different estimates with mj own observations 
that the camel, like so man) other domestic 
animals, has come to share the character of 
its masters, it is frugal, patient, and peace 
able till the moment when the passion of 
love comes into play To all that one tries 
to get it to do it offers a blind stubborn 
resistance, accompanied with a deafening 
bellowing but at last submits with a patience 
proof against an) trial Sometimes it is 
cunning and mischievous generally it )ields 
only to force shows no attachment to its 
keeper, and surrenders itself to all the conse 
quences of his actions with passiv e subjection 
To the European, to whom time is money 
these qualities are in the highest degree irri 
tatmg and distracting for the Oriental they 
are only the reflex of his own mode of action 
The camel avenges itself for the bad treat 
ment to which it is subjected by all kinds of 
tricks which are sometimes contrived with 
devilish cunning, but except during the breed- 
ing season, when it becomes intractable it 
submits in the end and does all that its master 
imposes on it so far as its strength allows 
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Attempts have been made to introduce steppes and deserts and they will prosper m 
camels into other countries besides those in Australia 1 

which they are already found and a stud has 

, 1 „ r, „ r v . The Llamas 

existed at San Rossore near Pisa for about 

two centuries but hitherto it has not rendered The Llamas (Auchema (Lama) ) belong to 
any great services Camels manifestly re South America and are seen at the first 
quire the great plains with dry climate the glance to differ cons derably from camels 



through being of smaller size having no 
hump and having slender legs They like 
wise differ m having the feet more deeply 
cleft and the callous pads less developed 
The tail is short and rud mentary and the 
hair long and thick which caised the first 
conquerors of South America to look upon 
the llamas as sheep But with respect to 
the bodil) structure there are no other dif 
ferences besides those which relate to the 
slighter build of the llama The dentition 
however is so far different m that the first 
premolar which adjoins the rather sharp 
recurved canines is shed at an early period 
of life and the interval between the can 


ines and the back teeth is thereby rendered 
greater 

Of these animals we know four species two 
of which the Guanaco and Vicuna are still 
found in the wild condition while the other 
two the Llama and Alpaca are completely 
domesticated They were already subject to 
man at the time of the conquest Although 
all these animals are essentially inhabitants of 
the mountains and in particular of the Cor 
dilleras yet some of them also descend to the 
plains and live there tn considerable herds 

1 Camels have ofen been employed exploring the in ero ot 
An ral a, end ere now rea ed n the colony ot Son h Ails alia. 
»here they are regu a y made u e of n the con eyance of s o es nto 
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The Gu.anaco ( Auchctua huatiaco) his the 
form of i large fallow deer and hv es both in 
the plains of Patagonia where the herds led 
by in old mile readily associate with the 
rheas or South American ostriches and in 
the Cordilleras where it climbs like a goat 
Its general colour is a dirty reddish brown 
the under parts are whitish and so also are 


the inner sides of the legs The coat consists 
of a fine wool with longer hatrs interspersed 
The guanaco has been tamed tn the moun 
tains in the plains it is only hunted and 
always on horseback It is caught by means 
of the bolas that is an apparatus consisting 
of two balls attached to a long strap or thong 
which after being swung round the head are 



thrown at the animal so as to entangle the | 
legs 

The Llama (A uchetna Lama ( Lama pern 
and ) ) fig ”>oo a domesticated form descended 
in all probability from the guanaco which 
it resembles in form and proportions In 
relation to colour all sorts of v aneties are met 
with brown yellow red black white and 
often even spotted examples The llama is 
the camel of the Cordilleras and as a beast of 
burden serves to carry on the trade across the 
mountain passes between the mines and the 
sea coast It can carry one hundredweight 
at the outside It runs and climbs well but 
cannot accomplish any great distances when 
loaded at the most thirteen or fourteen m les 
in a day The llamas are gentle creatures 


but require to be humanely treated The 
only resistance which they offer to \ tolence 
is to squirt their disgusting yellow sp ttle in 
the face of their tormentor When well 
treated they are extremely docile The hair 
is coarse and can be used only to make str ng 
The flesh especially of young fattened am 
mals is good 

The Alpaca ( Auckcnia Paco ) fig ' , oi is 
smaller than the preceding species has 
thinner legs and a splendid coat of Jong soft 
wool The alpacas are kept in great herds 
on the mountain plains where they are not 
nice as to their food Once a year they are 
collected w ith infinite trouble into larger herds 
in order to be shorn The wool as every 
one knows is highly esteemed and the flesh 
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is excellent To catch the animals one must I 
always resort to a hind of chase they are as J 
obstinate as mules and when separated from 
the herd throw themselves down on the 
ground Their colour varies like that of the 
llama which is always a sign of domestic^ 
tion As beasts of burden they are not used 
at all 

The Vicuna (Auckcuta vtatiia) ts found 
only at the height of 13 000 feet and upwards 
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on the Cordilleras of Ecuador, Peru and 
Bolivia This species is the smallest and the 
slenderest A TemaThably fine and highly 
esteemed woolly fleece covers the animal like 
a sheep Head ncch rump and thighs are 
of a reddish brown colour the other parts are 
white The animals Juc like wild goats or 
sheep like these too are agile and good 
climbers and they are eagerly hunted on 
account of their wool and aery palatable flesh 


GEOGRAPHICAL DISTRIBUTION AND DESCENT OF THE 
EVEN TOED UNGULATES 


The geographical distribution of the even 
toed ungulates presents two peculiarities to 
which we have already had occasion to call 
attention namely on the one hand cases of 
very restricted localization and on the other 
hand cases in which the range is extraor 
dmanly wide 

The hippopotamuses are entirely confined 
to the African continent w here their domain is 
constantly getting more and more restricted 
The small species has been found in the 
republic of Liberia the large still existed in 
historical times in the Lower Nile (m Egypt) 
as well as m the streams of the Cape region 
whence it has entirely disappeared It is 
still abundant and wide spread in the interior 
of Afrca In the Quaternary period hippo 
potamuses even existed throughout Central 
Europe and extended to England 
The Hog family has two entirely distinct 
territories The Peccaries are characteristic 
in South America and range as far north 
as Texas Before the introduction of the 
domestic pig the hog type was wholly un 
represented m the north of America The 
Wart hogs and the River hogs are exclusn ely 
African types The Babuussa is confined 
to the islands of Celebes and Burn accor 
dingly to the confines of the Indo Malayan 


and Australian regions The true Pigs arc 
distributed over the whole of the Eurasian 
continent as well as over the Mediterranean 
region which was formerly separated from 
the African continent and over the islands of 
Asia as far as Japan and New Guinea Per 
haps there are also members of the group in 
Central Africa but hitherto the evidences 
adduced in favour of this \ tew are not quite 
convincing 

The Tragutida !n\ e a highly peculiar dis 
tnbution The genus Hyaemoschus resem 
blmg the pigs is found only in West Africa 
while the true Chevrotains exist only in 
India up to the foot of the Himalayas and 
on the Sunda Islands 

The Musk deer inhabits Central Asia Its 
limits are the Himalaya Mountains the moun 
tains of Siam and Tibet in the south and the 
Altai Mountains and the banks of the Amur 
in the north 

The Deer family is distributed over the 
whole earth with the exception of the greater 
part of Africa and the whole of Australia 
from which great island the placental mam 
mals generally are almost entirely excluded 
With the exception of some northern species 
such as the elk the reindeer 3 nd the stag 
all the American species are different from 
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those of the Old World but the forms belong 
mg to the two sides of the ocean show a 
certain parallelism It may be presumed 
that the three forms mentioned reached 
North America by migrating from the Polar 
regions 

The Hollow horned Ruminants are alto 
gether absent from South America and are 
but feebly represented m the northern division 
of the continent The curious forms of the 
Rocky Mountains the pronghorn antelope 
the big horn and the white goat together 
with the musk ox are the only characteristic 
forms of North America The American 
bison approaches too closely to that of the 
Old World for us to be able to consider 
these two forms as anything else than \ arieties 
descended from the same species which has 
immigrated into both continents from the 
Polar regions In the Old World the Goats 
and the Sheep appear to be exclusively of 
Eurasian origin The Barbary wild sheep 
makes only an apparent exception the 
Mediterranean zone forms in fact a whole 
by itself which belongs to the Paleozoic 
region On the other hand the big horn 
of the Rocky Mountains might perhaps be 
only in immigrant from the opposite peninsula 
of Kamchatka Oxen and Antelopes inhabit 
the whole of the Old World These two 
groups present in part \ery characteristic I 
genera and species for the two continents of 
Eurasia and Africa Among the antelopes ! 
for example the saiga and the chamois for 
Europe and Asia the gnus for Africa 
among oxen the yak and anoa for Asia 
while other groups are found everywhere in 
the Old World though almost entirely absent 
in the New for North America possesses 
only the forms already mentioned and South 
America none at all 

The Giraffes are exclusively African types 
The Llamas are confined to South America 
and the Camels belong originally to Central 
Asia whence they have been introduced into 
Africa 


The present geographical distribution of 
the Artiodactyla differs widely from that 
which immediately preceded in the Quater 
nary period and corresponds exactly to the 
facts from which palaeontologists hav e inferred 
certain lines of descent 

In comparing the faunas of the Quaternary 
period with the present distribution we 
observe remarkable transpositions in two 
opposite directions and in connection with 
that fact we have to note some rather striking 
instances of the extinction of certain species 
Let us now then examine. the various groups 
from this point of view and trace them out 
to the point where their characters become 
clearly prominent 

In the Quaternary period the Hippopota 
muses inhabited the rivers of Southern and 
Central Europe and extended as far as 
Ireland A larger species than the present 
hippopotamus (. Hippopotamus major ) but 
otherwise very little different lived within 
these wider limits while in Sicily and the 
valley of the Arno has been found a species 
(H minor) which was no larger than a pig 
and may have been more closely allied to the 
hippopotamus of Liberia Now still older 
hippopotamuses have hitherto been found 
only in Algeria in the Pliocene and in India 
in the Miocene of the Sewalik Hills where 
there existed hippopotamuses with six incisors 
and poorly developed canines and in addition 
to these a genus Merycopotamus which 
through the structure of its skeleton and its 
dentition forms the transition to the pigs 
At the present day there are no longer any 
members of the family in India This new 
type for it is new since it appears first in 
the Upper Miocene must accordingly have 
migrated from its home to its present African 
domain after it had peopled a part of Europe 
in the Quaternary period 

The Hog Family shows two parallel pnmi 
tive stocks of much greater antiquity the one 
belonging to the Old World the other to 
America True Pigs (Sus) are found already 
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in ihe Middle Miocene and a senes of very 
closely allied genera can be traced through 
the preceding strata until we am\c at the 
tw o toed genera Entelodon and Chcerothenum 
belonging to the Upper Eocene and the 
four toed genera Chceropotamus and Hyo 
potamus of the Eocene gypsums of Mont 
martre. The pigs accordinglj belong to a 
very old stock the stages in whose devel 
opment we can follow without interruption 
down to the forms now existing No fossil 
forms haie yet been found however repre 
seating the babirussa the wart hog or the 
river hogs 

A quite different series is presented by the 
American peccaries \\ e appear says 
Marsh to have in the series of genetic 
forms comprised between the Eohyus of the 
Low er Eocene and the peccaries of our own 
time (Helohyus belonging to the Middle 
Eocene Perchcerus to the Lower Miocene 
rhmohjus to the Upper Miocene) the line 
of descent terminating m the typical American 
Suidtc of the present day Extinct genera 
are already found in the Quaternary period 
for example Platygonus but at that time the 
peccaries extended to the northern boundary 
of the United States whence they have since 
retreated 1 insist on the difference in the 
primitive stocks on the two sides of the ocean 
since Eocene times Whatever may be said 
of them Manh continues so much is cer 
tain that no authentic remains of the genera 
Sus Porcus Phacochcerus or H ippopotamus 
which constitute the group of the Suidce in the 
Old \\ orld hit e e\ er been found in America 
On both sides of the ocean the old 
bunotlont Artiodvctyla of Eocene times had 
four toes on the feet The reduction of this 
number has gone on during the further 
development of the type but has not been 
conq leted it has stopped short m the 
peccaries at the stage indicated That the 
1 eccaries are the forms which approach most 
clo cl) to the ruminants of all the hog family 
hxs already been mentioned 


In the senes of the selenodont ruminants 
we have to take note of analogous facts 
With reference to these also we may without 
fear of contradiction maintain the proposition 
that we find two entirely different stem lines 
on the two sides of the ocean These arise 
from genera belonging to the Middle and 
Low er Eocene in which the characters derived 
from the dentition and the structure of the 
feet are still not well pronounced inasmuch 
as the cheek teeth exhibit so to speal 
wavering forms between bunodont and sele 
nodont types the number of the incisors 
begins to be reduced and the four toed feet 
by continuous reduction of the lateral toes 
become by degrees two toed It is only in 
later epochs that we begin to obtain characters 
derived from antlers and horns It may be 
taken as a general rule that these outgrowths 
are only late products and that the original 
ruminants were without them as the young 
animals are still The fact that horns and 
antlers do not appear till long after birth 
is m itself enough to show that these oppen 
dages are of recent acquisition 

The transition from these equivocal and 
variable forms which Lud) has characterized 
as ruminant pigs is effected principally as 
kowalevvsky has shown by the disposition of 
the bones of the wrist and ankle (carpus and 
tarsus) w hich get arranged in two v ertical 
series in such a manner that each series 
corresponds to one of the principal toes and 
so helps to carry the weight of the body 
while the forms in which this arrangement 
does not take place remain unfru tful and 
cannot be continued in the direct J ne of the 
present ruminants 

In the Middle and Upper Eocene are found 
a number of these forms whose teeth already 
show the half moon shaped folds but which 
still retain the full number of incisors in the 
upper jaw and which moreover sometimes 
have very strong canines In many of these 
the lateral toes are greatly reduced although 
I the wrist and ankle still retain the unfav ourable 
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condition abo\e described Such forms are 
Hyopotamus Anoplotherium examples of 
which are so tbundant in the gypsums of 
Montmartre Xiphodon whose canines re 
semble those of the mush deer the four toed 
genus Dichobune some species of which did 
not exceed the size of i hare In America 
the corresponding genen are present in enor 
mous quantity m the Eocene strata Eomeryx 
Opomeryx and Oreodon represented in the 
New World the ruminant pigs 
The first true ruminant in Europe is the 
genus Gelocus belonging to the Upper 
Eocene It was about the size of a dog but 
cannot be assigned to any particular family 
The Tragulida first appear as represented i 
by the still existing genus Hyaemoschus 
remains of which hate been found in the 
phosphorites of Quercy in the west of France 
that is in the Upper Eocene and in the 
Middle Miocene of Sansans This genus 
accordingly lived in Europe at the same time 
as the prosimtan genus Necrolemur so closely ■ 
resembling the African pottos which has 
been found in the same phosphorites and it 
is curious to note that these two genera are 
now both confined to the west coasts of 
Africa while their ancestors lived in Europe 
Deer and fully characterized Antelopes 
appear at the same time in the Middle 
Miocene strata of Sansans and St Gaudens 
The old deer have forked horns which in 
certain respects are like those of the muntjac 
and the pronghorn of the Rocky Mountains 
Only in the Upper Miocene and the Pliocene 
do we meet with antlers with se\eral tines 
antlers have thus passed through the same 
course of development in the geological 
epochs as they pass through in our stags in 
the course of life Yet this family shows 
the greatest dev elopmenl of the antlers during 
the PI ocene and Quaternary period Cervus 
Secfgutd.ii from the forest bed of Cromer 
had gigantic antlers and still more gigantic 
were those of the Megaceros from the peat 
bogs of Ireland The latter species standing 


as regards its horns between the fallow deer 
and the elk was distributed over all central 
and southern Europe Whole skeletons of 
it have been found m the peat bogs of 
Ireland and there is no doubt that these 
gigantic deer were hunted by man During 
the ice age the elk and reindeer w ere spread 
over all Europe north of the Alps and the 
Pyrenees The reindeer first retired within 
the Arctic circle it did so even m prehistoric 
times and it was only in the middle ages 
that it was followed by the elk 

The Antelopes are as old as the deer 
Their remains are found in the Upper 
Miocene of Pikermi Mont Leberon and the 
Sewalik Hills and m such quantity that it 
is plain that in those times numerous herds 
of these animals must have roamed over 
southern Europe as well as India Some of 
the species then living approached the gaz 
elles others the cannas and the Ory x The 
saiga has had its former domain restricted 
like the elk During the Quaternary period 
it was spread over the plains of central 
Europe up to the foot of the Py rences 

The Oxen are apparently descended from 
the antelopes The oldest forms are the 
buffaloes from the Sewalik Hills The bisons 
first appear in the Quaternary period in the 
form of an intermediate species which is to be 
placed between the European and American 
bison Ancestors of the true oxen are found 
m the Pliocene strata of Italy and Asta m 
the Quaternary deposits they are very numer 
ous Goats and sheep can be distinguished 
by the structure of their skeleton the only 
means of distinction accessible to palzeonto 
logists neither from one another nor from 
certain antelopes Unquestionable remains 
of members of these two groups are first 
found in Quaternary strata The highly re 
markable intermediate form of the musk ox 
which at the present day is confined to the 
Polar regions of North America still inhabited 
during Quaternary times the north of Ger 
many and France 
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The family of the Giraffes appears for the 
first time represented by an actual giraffe 
m the Miocene strata of Ptherau This type 
accordingly then inhabited Europe But at 
Pihermi as well as tn the deposits of the 
Sewalik Hills which are perhaps a little 
older there are preserved also some gigantic 
forms which are unquestionably allied to the 
giraffe and some of which must have been 
ver) clumsy and unwieldy creatures such for 
example are the Helladothenum of Pikermi 
the Sivatherium and Bramatherium in India 
These forms are extremely curious and 
Sivatherium for instance had a skeletal 
structure as heavy and clumsy as that of a 
Rhinoceros 

The Camels finally are traced back tn the 
Old World to the Miocene of the Sewalik 
Hills 

The primitive stocks have developed in 
America in a manner generally analogous 
to what we find in Europe but differing in 
the details In this part of the world no 
fossil remains have yet been found of giraffes 
goats sheep antelopes or true cattle and 
these groups are likewise absent from the 
fauna of the New World except the goat 


the sheep and the pronghorn of the Rocky 
Mountains The bisons date there from the 
Pliocene and during the ice age the musk 
ox ranged over the whole area of the United 
States 

The Camel Family on the other hand has 
a much older line of descent in America than 
in the Old World This line plainly begins 
m the Upper Eocene with a genus Parameryx 
1 1 gets more and more sharply characterized 
in the Miocene and Pliocene and even in 
the Quaternary period the llamas inhibited 
the whole area of the United States whence 
they have since retired 

The Deer finally show the same gradual 
development of the antlers as in Europe 
They begin in the Lower Pliocene w ith genera 
(Casoryx) which have the metacarpal and 
metatarsal bones still separate and are con 
tinued without interruption till we come to 
the types of the present day In the Quater 
nary period the reindeer advanced as far as 
Texas 

Lastly we mention that it his been alleged 
that antelopes have been found in the caves 
of Brazil but a careful investigation is re 
quired for the establishment of this fact 
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(RODENTIA) 


The Rodents have claws on the toes (Vrg uulata) and an incomplete dent tion They have only t\o large 

funct oml incisors a thout roots above and belo v tl ere are no canines tl e cheek teeth all nearly 
s m lar in form stand m a close set series bes de one another and are separated from the incisors by 
a wde inters at The placenta is discoidal 


The Rodents or Gnawers are the order of 
mammals nchest in genera and species It 
is an order the members of which vary m an 
extraordinary degree through the diversity of 
secondary characters arising from adaptations 
to different modes of life and yet are best 
marked off from other orders by the con 
stancy of their essential characters The 
internal structure on the description of which 
we cannot here enter is little different from 
that of the insect eaters and certain details 
even remind us of the marsupials 

The rodents are m general small animals 
the largest of them the Capybara does not 
exceed in size a one year old pig On the 
other hand the smallest rodents rival in 
diminutiveness the pigmy shrew or shrew 
mole of the Irish With respect to the 
external characters we may observe a certain 
parallelism to the msect eaters with which 
the rodents also agree in the simple structure 
of the brain as well as in the peculiar forma 
tion of the sexual organs 
The dentition presents the chief distin 
gutshing character that in which there is but 
little variation and in which there is an | 
essential difference from the msect eaters 
In the latter the form number and position , 
of the teeth are remarkably varied while in I 


the rodents we must enter into the details 
of structure to find any distinctions at all 
between the different types and e\en then 
they are not profound 

The long drawn out jaws have only four 
incisors altogether one in each half of each 
jaw These incisors have no roots and 
consequently keep growing throughout life 
They are deep set in large sockets which are 
continued far backwards and are always 
curved in the arc of a circle The enamel 
layer often yellow or red in colour is found 
only on the outer surface Sometimes they 
show longitudinal folds Since the condyle 
or articulating surface of the lower jaw is 
drawn out in the direction of the axis of the 
skull and the gnawing action takes place 
through backward and forward movements 
of the jaw these teeth get worn away on 
the back by mutual faction in such a manner 
that the enamel layer always presents a 
chisel shaped cutting edge transv ersely placed 
The marks which are left for example by 
the teeth of a beaver on trees cut down by 
them resemble the marks of a chisel so much 
that it has often been a matter of controversy 
whether certain marks found on fragments 
of timber that have come down from pre 
historic times are to be ascribed to the hand 
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of man or to beavers Since these incisors 
go on constantly growing remarkable mal 
formations can be produced in captive animals 
by preventing them from using these teeth 
Only in a single family that of the hares do 
we find behind the large functional incisors a 
pair of small incisors which are so placed that 
they seem to sen e as a heel to the former 1 

The canines are altogether wanting even 
in the milk dentition 

The number of the cheek teeth is rather 
small varying from two to six in each half 
of each jaw They resemble each other very 
closely so that the premolars cannot be dis 
tinguisbed by their form alone from the true 
molars If however we trace out their 
dev elopment we find that there are always 
three true molars and that the teeth standing j 
in front of these are liable to be shed But I 
in certain rodents for instance it has been 
obsen ed that the milk teeth are shed even I 
before birth so that these species come into 
the world with the permanent dentition 
The rodents with three molars do not get 
their single premolar replaced whether it be 
shed before or after birth those with four 
molars ha\ e a single premolar replaced and 
thereby present i remarkable point of agree 
ment with the marsupials which also hate 
only one replaceable tooth m their dentition 
■Lastly tbe rodents jwtJh .6 ve sncfors hsi e t»o 
replaceable premolars 

The structure of the cheek teeth although 
it varies greatly in details may be reduced 
to a few types which howet er are connected ! 
b) intermediate forms We find in the first 
place rootless constantly growing cheek teeth 
in which the part set in the socket is wide 
open below but otherwise resembles the 
crown m form Such is the case for example 
with the Capjbara Secondly we see teeth 
w ith clear!) distinguished crow n and root as 
in the rats But between these extremes 
there are transitional forms with a more or 

On Ih i account tb s fan !y is some! ires separated as a dist net 
sub-order under Ihe name of the Dupl ddentata. — T* 


less complete closure of the roots and we 
even find genera in which the distinction 
between root and crown first comes out in 
advanced age the root in the young animal 
is open and gets constricted only with 
advancing years 

The relations between the different sub 
stances which compose the cheek teeth 
enamel dentine and cement (if the last is 
present at all) vary considerabl) and have 
been made the ground of important zoologi 
cal distinctions In some for example the 
octodonts the cheek teeth are simple cylin 
ders exhibiting a round or oval surface filled 
with dentine and surrounded with an unbroken 
ring of enamel These teeth resemble those 
of certain edentates In others again the 
teeth are tubercled and accordingly in a 
certain measure similar to those of the 
Omntvora or Insectivora As the tooth gets 
worn away the tubercles form small isolated 
patches surrounded by enamel Such teeth 
are found m the rats Vertical enamel folds 
producing grooies on the outside penetrate 
more and more deeply into the dentine If 
there is as in the jumping hares only one 
such fold the worn surface presents a figure 
like that of a loaf of bread divided by a single 
groove down the middle If there are two 
folds an outer and an inner the tooth 
appears to consist of two kah'es connected 
by a bridge and when these folds curve and 
wind as in the beavers the gnawing surface 
presents a confused coil of folds which pro 
duces the appearance of a piece of coarse 
cloth irregularl) folded and pressed Lastly 
the folds may as m the Capybara pass right 
across the teeth and thus become subdivided 
into a number of plates or lamella: connected 
by cement and having the intervals between 
them filled with dentine so that these teeth 
which resemble those of elephants seem to 
be made up of a number of small teeth pressed 
close together There are accordingly among 
the rodents simple tubercled folded and 
lamellar teeth 
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We do not mean to discuss here the 
characters drawn from the skeleton and the 
nature of the internal organs but confine 
ourselves to the following remarks The 
limbs present considerable differences accor 
ding to the uses to which they are adapted 
Those rodents which use their fore feet as 
hands to hold their food while they gnaw as 
well as those which climb swim and burrow 
alwa)s h iv e a collar bone while this bone is 
rudimentary or altogether absent in those 
which use their limbs only for running The 
toes are almost always free seldom connected 
by a web for swimming In most cases the) 
are furnished with more or less sharp claws 
But there is a South American famtl) to 
which our guinea pig also belongs provided 
with true hoofs whereby it is proved that the 
distinction between Ungulata and Unguicu 
lata to which so much consequence has often . 
been attached is after all of doubtful value 
Lastl) we direct attention to a singular 
fact first observed in guinea pigs but also 
v enfied in rats and mice In all other know n 
mammals and e\ en in other rodents as the 
rabbit the tmbr>o is formed m such a 1 
manner that the central nervous s>stem 
which occupies the back is turned towards 
the outer part of the egg the yolk of which 1 
is enveloped by the abdominal side of the 
embry o but in the species named the position 
is exactly the reverse. We now know the 
cause of this in\ crsion w hich at first appeared 
an inexplicable anomaly but nevertheless 
when we observe th s phenomenon occurring 
in species separated by the whole breadth 
of the ocean we cannot cease to regard it as 
striking 

'Mtogether the rodents form a well-defined 
order constituting as we shall see one of 
the oldest types of placental mammals It 
cannot be denied that it presents certain 
affinities to the insecmores and even to the 
marsupials and it is moreov er dear that the 
dentition of the aye-aye on the one hand 
and the hyrax on the other hand indicates 


very wdl the manner in which the peculiar 
dental structure of the rodents lias been 
brought about by the loss of the lateral 
incisors the canines and some of the pre 
molars yet it must also be granted that these 
modifications of the dentition are very old 
and that the affinities that may have existed 
either with other placental mammals or with 
the still older marsupials arc very obscure 
and difficult to demonstrate 

It is likewise impossible to say anything 
general concerning the habits and mode of 
life of the members of this order They 
have indeed become adapted to all modes 
of life to all the conditions which all the 
different parts of the globe with all their 
varieties of climate present The Torrid 
and the F rigid Zones mountains and plains 
withered steppes and soft marshes are in 
habited by them Wherever vegetable or 
animal life of any kind is found at all rodents 
of some kind are to be met with in the 
water and under the ground as well as on 
the surface Everywhere we find them 
exposed to a violent struggle for existence 
pursued and preyed upon by carnivorous 
animals of all classes — mammals birds rep 
tiles and e\ en fish and from these struggles 
we always see them come forth as victors 
not through bodily strength or cunning but 
through their incredible fertility Only a 
few of them are provided with means of 
defence for example the porcupines and 
these bring forth but few young and have a 
long period of gestation But in the case of 
the great majority of rodents and especially 
the small species the females bring forth a 
considerable number of young ones which 
complete their dev elopment in a comparatively 
short space of time ami soon become capable 
of reproducing their kind In this manner 
the rodents if the conditions are otherwise 
favourable multiply with extraordinary ra 
pidity and in this fact we find the explanation 
of their frequently sudden appearance in 
innumerable swarms which, like swarms of 
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locusts oven' helm the land and lea\e de 
slruction and desolation behind them Their 
enemies also multiply rapidly indeed but are 
helpless in face of such prodigious swarms 
which always leave enough to continue their 


THE SQUIRREL FAMILY 


The family of the squirrels comprises a 
pretty large number of forms which vary 




f g aox. — The lagusn or Brown fly ng squ «I f taur U\ 

between the two extremes presented by our points present the form so characteristic 
ordinary squirrels the agile climbers and the of the insect eaters In the majority these 
sluggish clumsy marmots which live almost cheekteeth retain more or less sharp peals 
entirely underground But the intermediate and tubercles e\en when worn but others 
forms ire so numerous that it is impossible have the grinding surface flattened by use so 
to break up this family into any subdivisions as to present more or less complicated folds 
It is characterized as a whole by the structure The first upper cheek tooth is small and in 
of the teeth the skeleton and the feet In some species is soon shed In the skull we 
the upper jaw there are usually five in the are struck by the longish nasals which 
lower four cheek teeth with triple or quad become broad at the end so as to support 
ruple roots and triangular crowns the interna) the blunt snout The frontal bone carries a 
heel and the division of the tooth into external considerable process which forms in the rear 
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a boundary between the cavity of the orbit 
and the temporal fossa without however 
forming a complete ring round the former 
A collarbone is always present an indication 
of the fact that the fore limbs are capable 
of varied ipphcations they can in fact be 
used as arms and hands The feet ha\e 
always four free toes 
in front fhe behind 
and these are armed 
w ith strong sharp 
cun ed claws but 
there is always at 
least a rudiment of 
the first digit more 
or less well cJca elop 
cd The squirrel 
family is distributed 
ov er the whole earth 
with the exception of 
Australia and Mada 
gascar 

According tothur 
mode of life the 
members of this 
family may be con 
sidered as forming 
two groups the 
climbing squirrels 
and the crawhng 
marmots The typical members of the for 
mcr group live ch efiy on trees. 

The Squirrels 

The Flying Squirrels (Preromys) are dis 
ttngUished by the parachute formed of a 
fold of shin stretched out btAw een their limbs 
neck and tail as in the colugo or fiyingcat 
Dy means of this hair co\ ertd parachute they 
can make extraordinary leaps \ bony spur 
proceeding from the w rist sen es as a support 
for it In other respects they arc true 
squirrels with round heads elegant limbs 
and a tail which is in some cases round and 
bushy like that of a fox sometimes set with 
two lines of hair as in the ordinary squirrels 


Ms 

T. he small ears are not tufted In habits they 

are nocturnal During the day they sleep in 
holes in the trees where they build warm 
nests for themselves In the evening they 
awake and go out in search of food not only 
collecting fruits nuts and berries of all sorts 
but also catching insects and birds Like 
our squirrels too 
they are unsparing 
plunderers of nests 
and know well how 
to suck out the con 
tents of the eggs 
which they hold 
gracefully in tl cir 
fore paws Like all 
nocturnal animals 
they arc when kept 
in captn ity sleepy 
and inactive by day 
and w hen teased 
ill tempered but at 
night extremely 
lively and agile 
The larger species 
are rather \ icious 
and their sharp nar 
row incisors inflict 
deep wounds The 
fly mg sqwwrxk ate 
found in the East Indcs on the Sunda 
Islands and in the northern part of both 
hemispheres A markedly divergent genus 
(Anomalurus) with a dentition allied to that 
of the porcupine and a tail covered with 
scales at the base inhabits the west coast of 
Africa The largest of the fly mg squirrels 
the Brown Flying Squirrel theTaguan of the 
Malays the Oral of the Coles [Pt fetaurtsia) 
fig •’O'* attains the size of a cat while the 
smallest the Assapan of the red skins {Pi 
olueella ) has a body less than 6 inches in 
length with a tail of about 4 inches 

The True Squirrels (Scturus) form a genus 
extraordmanlv rich in species found wherever 
woods exist tn the parts of the earth above 
ex 
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i ml tinted As the type of this genus in fond of eggs and young birds It builds 
illustration is given of our Common Squirrel nests for itself in hollow trees or sometimes 
(Stturus ttlgaris) fig 203 a charming imong the small twigs growing out from 
creature just as pretty as it is destructiv e in strong branches The nests arc warmly 
captivity very entertaining when young but lined roofed o\er and have an opening betow 
ill tempered and apt to bite when old Its directed to the east The squirrels collect 
bites are deep and leave ugly scars behind considerable stores of food for winter and 
Every one no doubt is acquainted with this the species hung in Northern Siberia under 
rodent which like all take great migrations 


species belonging to 
the same genus has 
a round sh head u ith 
two large eyes and 
enormous ears cov er 
cd w ith ha r ending in 
a long bunch of stiff 
bristles The body is 
slender the long ta l 
thickly covered v ith 
hair arranged in two 
rows The limbs arc 
rather short and ha\ e 
in front four well de 
\ eloped toes and a 
w arty protuberance in 
place of a thumb 
while there arc fi\c 
toes behind All these 
toes arc free and 
armed with sharp 


1 - t ^ 

I. \ n £-«» 






1 !'/W 




T-' 

„ . A. 


M — niedij^ngS^u rile th ptnunt {Tan j 


The Ground Squir 
rels (Tamias) unhl e 
the last species live 
on the ground and 
inhabit chiefly the 
■northern parts of both 
hemispheres They 
are smaller and more 
thickset than our 
squirrels hat c cheek 
pouches of consider 
able size a shorter 
and not very hairy 
tail and small rounded 
ears w ithout tufts 
but otherwise resan 
ble our squirrels in 
bodily structure They 
dig holes for them 
selves m the ground 
The species repre 


curved claws Our species has a copper) senccd in fig "04 the Chipping Squirrel 
red coat inclining to brown or yellow on tbe (Tamias shiahts) the Burunduk of the Rus 
lack but on the under surface always yellow sians the Chipmunk of North America is only 
ish In winter the colour becomes j aler about 6 inches and the tail 4 inches long A 
There arc also black v aricties more rarely black stripe along the middle of the back and 
white or spotted ones two lateral stripes stand out in rel cf against 

The squirrel Ives chiefly on trees and the general yellowish hue which forms the 
feeds on seeds nuts y oung shoots and the ground colour of the fur T his tiny creature 
bark of trees when filled with sap and often which is detested by the tillers of the ground 
does much damage to young phntations digs holes for itself under the roots of trees in 
The cembra pine that beautiful tree of the the forest and these holes it fills with acoms 
h t,h elev itions can hardly thrive m the \lps nuts and grains of corn It hxs a winter 
because the squirrels greedily search for and sleep but not a very deep one 
dcstrov their seeds which resemble pistachios ThcSpermophiIes(Spermophtlus)archardly 
l he squirrel is at the same time a ruthless any larger than the ground squirrels and 
destroyer of birds nests an! is particulirlv their general 1ml it is exactly like tha' of 
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marmots The body is small and thickset The Alpine marmot is olive brown in colour 
the tail short and the ears are almost com sometimes very dirk brown on the back but 
pletely hidden in the fur The) ha\ c large a little lighter on the under parts 
cheek pouches They inhabit the cold tracts All marmots lead the same kind of life 
of both hemispheres dig holes in fields and The> dig out underground passages which 
meadows and connect their holes by passages are often rather complicated and pretty deep 
They also collect considerable stores and and these passages end in a chamber \ nulled 


pass the winter in 
sleep The species 
shown in the illustra 
tion the Souslik 
( Spcrmophtltts titil 
Ins ) fig 20 3 is v ery 
extensively distribut 
ed in Russia and is 
also found in the Sla 
vomc provinces of 
Austria The fur of 
this species is reddish 
yellow somewhat 
1 ghter on the under 
parts The souslik 
accustoms itself v er) 
readily to the pre 
sence of man 

The Marmots 
The True Marmots 
( Arctomy s) hav e a 
thickset body ilmost 
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like a bakers o\cn 
and warmly lined 
with dried herbs 
They collect no 
stores of provisions 
and when they lenve 
their holes it is only 
with the utmost cau 
tion after they have 
carefully surveyed 
the neighbourhood 
\\ hen they have as 
certained that all is 
safe they stand sen 
tinel in front of their 
hole sitting on their 
hind quarters with 
their fore paws Inng 
ingdown and direct 
ing their glances all 
round Gradually 
other marmots ven 
ture out the neigh 


equally thicl along the whole length a fiat 
skull slightly concnv e between the eyes and 
a short tail There nre no cheek pouches 
the ears are hidden in the coarse fur 

The Alpine Marmot [Arctomys mirnoti) 
PI \\\V inhabits the higher regions of 
the Pyrenees Alps and Carpathians between 
the woods and the glaciers It is among the 
larger rodents for a full grown marmot has 
a body about •'O inches in length exclusive 
of the tail which is about 4 inches long 
There is a smaller species called the Quebec 
Marmot [A motnv) a native of the Rocky 
Mountains and another still smaller the 
Bobak (/? Bobac) a natn e of the steppes of 
European Russia Mongolia and biberxa 


hours come together they play and devour 
fresh herbs berries seeds and so forth 
but an old animal always stands sentinel 
A shrill whistle gives warning of approach 
ing danger and in the twinkling of an eye 
the whole issembly has d sappeared in their 
holes from which they never venture very 
far In the autumn the marmots are fat and 
as I can testify from my own experience very 
tastv but since the fat is of a greenish tinge 
it is rather disgusting to some people. On 
the approach of the w inter s cotd the marmot 
retires to his chamber after cartfully closing 
the mouth of his hole and the passages with 
dried herbs nnd passes the winter m deep 
sleep The chase of the marmot is rather 




Plate XXXV. _ THE ALPINE 3IARM0T {Art^p wumtijj 



THE BEAVER FAMILY. 


seed, small nuts, usd the like. 
Thor s-onaih is htomp'aely divided into 

mmtoH. The large species are remarh- 

ilj loOTffi aid, like the squirrels, are 
rife dr&trov as of birds' nests. I n autumn 
,t,, laome i 'as fat and their trailer sleep is 
B ica deep than that of the marmots. Out 
of three European 


speck the largest and 

tbtsralfest have been 

selected for illustra- 




Ihe Loir or Com- 
mon Dormouse of the 
European mainland 
[Vjms gits), fig. 
jo;, resembles the 
sqj'rrel most on ac- 
count of its bushy tail, 
wh'ch ma) attain the 
hngth of 6 inches, 
dm the same as 
that of the body. Of 
the four cheek-teeth 
the two middle ones 
are the largest. The\ 
hve four deep folds of 
enamel, into which fit 


three opposite folds. 


captivity the loir is ill-natured ; is lues are 
severe. 

The Common Dormouse, the Hard Mc-sse 
of the Germans (Jfits.'jr*::r:zs (J/surs'h 

avellaitariusY fig. - 0 $, i> ju-t as ger.-h. ?-d 
agreeable in its disposition as the iotr 
ill-natured and disagreeable. It i - ' c.arr.v 

ing little creature oi 
about the site of an 
orilin.tr> mouse, of a 
reddish-t ellow colour, 
with a tail about -is 
long as the bo.it . but 
not ter\ h-ura It 
frequents shrubberies, 
and is parmularlt 

font! oi hard bodge, 
and thickets and u 
atlt ances as 1 tr to the 
north and ascends as 
high in the mount en« 
as' its fat finite pku-t 
does. The tlonrou-e 
builds a ttry arrive 
round nest, in whs- 
it tolls itself up in t- e 
form of a 1st! 1 - )' 
can easily h* 1 >T; ,a 

gin) birvl'' 



Tfe head with its round blunt ears resembles 
•tat of a rat * "The thick silky fur is of a gray 
c °lour, inclining more to brown on the back 
i<l ta 'I» which has the hair arranged in 
tV '° ro " s The loir lives chiefly in Eastern 

2nr? C-...L 


me loir lives cruelly in eastern 
f* Southern Europe, preferring oak and 
. ^ ^oods for its home. It builds its nest 


in holli 


low trees or in holes in the rocks, but 


^posed in the fork between two 


branches 


like squirrels. It collects 


. - " dKCS on warm winter days to eat. 
e Romans prized this 


Us no? —The Loir W»w~ . • 

makes an ngrce-tblc pet „s 

cleanliness, its graceful «* * 

gentle and affectionate tli'l 

the beaver 1' aM11A 

(CASTORtU'b 
The Beaver (Castor 
referred to a tt , it. 

the r lysp f:^ot^aii.he>^ M ;'; 


that 


— r «vu uiu animal so highly 
^ { hey used to keep specimens of it in 
7^ ca R e( l ghraria. The loir is easily 
fcught in - 


Me i 


tops; and it is very ready to 


* ,n the box-nests which are set up 


,he beaver was “ hcro j s pli<n>- » 

cold countries of "'he- >k>' 


and cold countries for ,i„- ,ik 

was s„ much sough, “^rr.mn.apte' ^ 

^'•^-esandh^^. 




nvcdicinc, 
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and the regions lying to the west of the 
Mississippi Only here and there as for 
example on the small islands of the Rhone 
near Arles tn Bohemia and Silesia a few 
specimens are to be found but elsewhere 
except in a few streams in which some lot ers 
of zoology hate allowed one or two beaters 
to live in a state of 
freedom the beat er 
has fortunately been 
extirpated in the cul 
tivated parts of 
Europe 

[Among other families 
of beat trs that lmcbccn 
maintained in a state of 
freedom orsemi freedom 
by lovers of zoology is 
one belonging to the 
Marquis of Bute in the 
grounds of Moi nt 
Stuart Isle of Bute 
Light beaters had been 
procured by the marquis 
in January, 1873 and m 
September, 1877 the 
family t\ as visited by the 
late Air I rank Buckland 
in company with Mr 
Bartlett of the Zoologi 
cal Gardens London 
Of that visit an interesting account is given in an 
article afterwards published in A oles and Joltings 
front Animal ftfi At some little distance front 
the house above named says Air Buckland there 
is a lonely p nc wood Through part of this wood 
runs a natural stream In the centre of the wood 
a stone wall has been built in such a manner 
as to keep the beaters perfectly quiet and undis 
turbed 

‘ As far as could be ascertained bj the curator 
or the better) there were twelve beavers There 
were certainly one or more young ones in the bg 
louse which these most intelligent animals had 
erected These when bom are about as large as 
rats, and from their size and other observations 
the curator thinks that beaters have two litters of 
cubs in the y ear 

* On entering the inclosure one might cas ly im 
agree th3t a gang of regular woodcutters had been 



at work felling the trees all around them Wood 
cutters had indeed been at work very busily but 
they were not biped labouring men working with 
sharp axes, but fur clad quadrupeds Timed by 
nature with exceedingly sharp ponerfi 1 teeth 

The original stream which flows gently down 
a slight incline is no v divided into one larger and 
two smaller ponds by means of dams or weirs, 
which the beavers have 
built direct!) across the 
run of the water 

It is difficult if not 
impossible to see these 
wonderful dam mal ers 
at work as they gener 
nil) 1 hear are out at 
night and are very shy 
beasts 1 rom the struc 
ture they have made it 
is evident that they worl 
with a desgn I may 
even say with a definite 
plan The trees have 
been cut down in such 
a manner that they shall 
fall in the pos tion in 
which the beaver thinks 
they would be of the 
greatest service to the 
general structure gener 
ally right across tl c 
stream The cunning 
fellows seem to have 
found out that the lowest dam across the river 
would, receive the greatest pressure of water upon 
it This dam therefore is made by far the strong 
est They seem to have packed repaired and 
continually attended to the tender places which 
the stream might make in their engineering work 
A fact still more curious — the ci stodian of the 
beavers pointed out to us a portion of the work, 
where the dam was strutted up and supported by 
the branches of trees extending from the bed of 
the stream below to the sides of the dam — forming 
in fact as good supports to the general structure 
as any engineer could have devised 

Air Bartlett and I closely examined the mark 
ings of the beavers chisel like teeth on the trees 
which they had cut down These trees were oak 
larch pine birch and willow The young ones 
judging from the markings of their teeth are not such 
good workmen as their parents and one would 
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almost imagine that it was necessary for them to 
go through some sort of education in cutting down 
trees It is very interesting to observe how the 
beaver goes to work to cut down a tree. Attack 
mg one side he cuts by means of his sharp chisel 
a regular notch in the tree One side of this notch 
is flat like a saw cut, the other ude is brought 
down to the saw cut by an angle in fact, he cuts 
down the trees by the same sort of incision a* we 
ourselves employ to cut a stick out of the hedge. 
Mr Bartlett informs me that he has seen the bcav cr 
put his head so far into the notch that he was 
afraid the weight of the tree from above would 
crush don n upon him and smash h > head , but 
Mr Beaver is a better carpenter than this. Mr 
Bartlett has seen him at this stage of the proceed 
ings come out hud go to a little distance sit on h s 
hind legs and inspect -the tree mill the air of an 
engineer looking at a scaffold in process or con 
struction \\ hen the beaver has gnawed hi» notch 
as deep a» he dare into the tree, the cunning fellow 
will test its stability by standing on his hind legs 
and pushing th“ tree to sec the degree of firmness 
of the portion which holds the two p cccs of wood 
together but how is he to separate the bit which 
unites the wood > He simply leaves oft gnawing 
the big notch he has mvde. He then goes to the 
other side where the bark and wood have not been 
touched at all and gnaws away until down comes 
the tree. 

These beiv ers arc most industnous little animal*. 
These watcr-cirpcntcrs have converted the place 
into a regular subterranean city , for they have bur 
rowed out the earth m such a manrer as to farm 
streets galleries highways and bv ways. These 
run*, I imagine, are made primarily for the purpose 
of -safety and secondly that the houses or dam* 
may be connected together so that the families 
living in the different huts maybe able at w ill to 
vis t their friend* 

Of the beaver familv to 'which the preceding 
paragraphs relate there survived in the spring of 
1SS7 as the ovv ner of the family was kind enough 
to inform the translator of the present work only 
two individuals. These however were apparently 
healthv having raised a new dome shaped house 
and done a great deal of work in damming &c ] 

Many writer, have uttered sentimental 
complaints regarding the extirpation of the 
beaver but it cannot be dented that this is 
one of the most destructiv e of animals \\ c 


hav e more need of timber than of its fur and 
castoreum It feeds chiefly on roots and 
the bark and young wood of trees in which 
the sap is flowing and it builds dams and 
habitations in the water out of stems and 
branches sometimes measuring 2 feet in 
diameter It thus causes considerate de- 
vastation m forests especially among wallows 
and poplars The beaver is consequently 
an animal that is bound to disappear before 
the advance of cultivation and which neither 
complaints nor pious wishes will be of any 
av ail to preserv e 

The beat er is one of the largest of 
' rodents It attains a length of more than 
3 feet and its flat scaly tail measures about 
i** inches Its weight may amount to 66 
pounds The body is short and thickset 
the back arched The head is thick and 
blunt in front The legs are short and thick 
and have five toes with small nails The 
hind toes are connected by a web The 
small eves have a large nictitating membrane 
the nostrils arc capable of bang closed and 
the short round ears may be laid over the 
external ear passage (auditory meatus) in 
such a manner as to close it in div ing A\ ith 
respect to the structure of the sexual on, ins 
of the female the beaver has a remarkable 
resemblance to the marsupials or even to the 
monotrcmes The fur consists of a fine soft 
down interspersed with long bnstly hairs it 
is of a fine chestnut brown colour darker on 
the back than on the under p irts The four 
cheek teeth in each half of the jaw present 
to view extremek complicated folds on the 
grinding surface the thick and broad incisors 
arc covered with a dark brown layer of 
enamel The castoreum is secreted in two 
pouches in the neighbourhood of the anus 

The American beaver (PI X\\\ I ) 
which many naturalists take to be a distinct 
species is beyond doubt only a geographical 
vanety It is rather darker than the Euro- 
pean and has a narrower head and a curved 
I profile 
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ambition never rose higher than a coureur d s hots — 
a class of menu ho uith all their failings we cannot 
but be sorrj to sec disappearing from the fur 
countries. The fall of beavers peltry rang their 
death knell, and as a separate profession trapping 
is almost extinct being nearly altogether followed 
at uncertain spells by the Indians and the loner 
class of half breeds. The world i» fast filling in, 
the emigrant, w ith his bullock team and his plough 
is fast destroying all the romance of the far West — 
fast filling up with the stem prose of the plough 
and the reaping machine and the whistle of steam 
what was once 
only claimed 
by the pleasant 
poetry of the 
songs of the 
voy ageur, the 
coureur des tots 
• — the hunters 
and trappers of 
the great fur 
companies* 

But perhaps it 
is better after 
aH' - — Notes 
by Mr R 
Brown to a 
communication 
by Mr A H Green On the Natural History and 
Hunting of the Beaver on the Pacific Slope of the 
Rocky Mountains” read before the Linncan So- 
ciety , Ltnnein Society S Jotrnal voL x.] 

THE MOUSE FAMILY 

(MURID V 

The large family of the rats and mice and 
their kindred is so numerous and varied that 
many naturalists have erected it into a sub- 
order which however has no well marked 
distinctive characters One might almost 
say that tn this familv have been included all 
those forms which are connected together by 
almost imperceptible links of transition and 
which could not well be referred to anv other 
family In this respect this familv plavs 
pretty much the same role as that of the 
antelopes among the ruminants. In general 

Vw_ IL 


the members of this familv have only three 
cheek teeth in each half of each jaw, and 
these teeth exhibit in most cases transv ersely 
placed tubercles whereby an approach to the 
zvgodont structure is brought about. \\ hen 
worn away by use these tubercles often 
appear as more or less complicated folds and 
then the cheek teeth have disttnet roots In 
other cases however, there are cheekteeth 
with lamellte and without roots there arc 
also cases in which only two cheek teeth are 
present and 
lastly those 
in which the 
upper jaw 
alone posses 
ses four teeth 
of this kind 
The mice al 
ways have 
vvell-develop 
ed collar 
bones Us 
ually there 
are on the 
fore feet four 
toes and a rudimentary first digit the hind 
feet have five toes The tibia and fibula 
are fused together in their low cr parts On 
the vv hole no general characters can be giv en 
From among the numerous groups vve have 
selected onlv a few characteristic representa 
tives 

The Mole rats 

The Common European Mole rat {Sfialax 
l\p/ /us) fig 209 may be taken as the repre 
sentative of this familv the Spalacida a 
group consisting of a large number of animals 
resembling the moles in their habit their 
behaviour and their underground mode of 
life Their head however presents some 
differences It is short broad almost as 
round as a ball and shows m front instead 
of the rather long snout of the moles the 
large incisors not cov tred by the lips. The 



f „ aaf. — The Common turopcia Molo-nt {Sfj.'jx tjjk u ) 



eyes are very small, often quite hidden under 
the skm; the external ears are altogether 
naming; the tail is rudtmentary or quite 
absent The form of the body resembles 
hat of the moles The stout fore-feet are 
furnished ntth four toes with powerful bur- 
rowing claws and a rudimentary first digit 
towered W„h a smooth nail These animals 
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hvetn underground galleries, in the course 
of which they throw up little mounds of earth 
| hhe mole hills. In plantations they cause 
[ considerable damage by gnawing away the 
roots even of large trees. The speeles re- 
presented in fig. 209 is a nat|ve of the 

of Europe, very abundant in Ukraine and 
Moldavia, not rare Hungary, and met with 



mi 


riff Jto.— The Jlainster ICnr / , — =. — 

flS . far as the Caucasus and the Urals Th 

s un e { £zT/u m '" >m ’‘ s) ■ fig - j, °' h " ith 

Vf .. ,S S,Ik >'' s °ft. thick, and of a dirL Corn - fields the temperate parts of Eu- 
ha\e tu ' C0l0Ur ‘ The three cheek-teeth rr^i’ the V ° Sges on the one side to the 
small "° CnamcI folcIs running into them and ™ S 00 ^ ° ther ' FormerI y !t wa s much 
small spots of enamel in the centre ^ ^ dls ^uted, hut it has never 

P assed heyond the Vosges within historical 
amsters - ' mes ‘ although in certain years it is tolerably 

<o Zl«Zi?Trl f0 - S transition RhTn^.v 1 “ “ d ** ***•* the 


- ; years it is tolerably 

to the ff,n UP . ( rICetUS ) f0rms ‘he transition A] ^ *" d the Palatinate of the 

held mice and the rats bur ,•«= v • ^hme. It is a plump, compact animal wfrh 

St byth - i h °v^r d ■— ai ™ » sl £ 

. . °penmg i nto the mouth rm i gth ' Thc head resembles that of a car 
th “ Sln °wy membrane a „d ’ . ered " l,h sh<>rt broad rounded ears and 1 II- ’ 
extending immediately ™ nra “ h " >- B e e,es We ta , t 

»ack ex cn behind thc shoulders Vhe”/^ - HOrt; the t0eS ' not withstanding the hurrah 
cheek-teeth have six tubercles arr-I , ^ Jng M** have only short dans Th I T 
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two leading tints on the sides of the head the cellars These it fills ch efly with gram 
breast and the flanks As regards the dis which it carries home in its enormous cheek 

tnbution of the colours however there are pouches It is a real pest m Saxony and 
numerous varieties Thuringia where hamster years are recorded 

The hamster is a remarkably destructive as cockchafer years are elsewhere In a 
animal which in many years multiplies with single year a hamster can store up as much 
almost incredible rapidity It confines itself as a hundredweight of gra n All methods 
to cultivated fields where it digs tunnels m are resorted to for its destruction and its 
all directions and forms its nest and provision provision stores when found are used like 
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grain kept in a granary The hamster is at 
once an ill tempered and courageous animal 
which small as it is will spring at the throat 
of dogs b te men on the legs and seek to 
destroy every animal it meets with in order to 
devour it It is very fond of eggs and b rds 

Rats and Mice 

This remarl ably numerous group (Munna) 
has the same sort of dentition as the hamsters 
cheek teeth w ith tubercles and true roots but 
the cheek pouches are absent and the tail 
wh ch is longer is ringed seal) and sparsel) 
covered w th ha r the hair being arranged in 
accordance with the rings The typ cal 
genus maj be d \ ided into two groups the 
larger members forming the Rats m which 
the groo\ es of the palate run from the teeth 


on one side of the mouth to those on the 
other side and the smaller members forming 
the Mice in which these folds are separated 
in the middle In this genus are found along 
with the field mice the most disagreeable 
pests of human dwell ngs 

The Black Rat (A/us rail ts) fig "’ll 
attains a length of 6 inches while the ta 1 
measures yyi inches and is furnished with at 
least •’60 rings On the back th s rat s of a 
dark brown colour underneath rather 1 ghter 
Till the beginning of last century it was the 
master on European soil and only occas on 
. ally had to fight against another rat with 
white belly which was more common in the 
south and in Egypt (A/us tceloruu s Unco 
gasltr) It accompanied man \vhere\cr he 
went tra\elled round the whole earth on 
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ships and settled everywhere — m the Tropics the Common Domestic Mouse (Af its musaihts) 
as in the Frigid Zone in America as in which attains a length of 4 inches at the 
Australia But this almost universal do most Its tail with about 180 rings is just 
minion has been greatly encroached on by about as long as the body The colour is a 
the immigration of another rat more powerful well known gray a little darker on the back 
and more ferocious from Asia into Europe than on the under parts The houses cellars 
and in the latter continent the Brown Rat as and barns which it inhabits it is very un 
it is called {A fits decumanus) fig 211 has willing to quit and it hardly ever ventures 


everywhere displaced 

the black rat In the **■ v ** 

year 1737 prodigious «. 

swarms of the brow n ^ 

rat swam across the v illyl 1 , 

Volga in the neigh J, j|ffi > ' 

bourhood of Astra ^ >1 

khan and since then 1 

this species has multi 

plied with great rap 

iditj extinguished the 

black rat peopled jfor flifc , 

Europe and has also iTj « 

reached transoceanic 

countries on ships pflfejjl 

At the present day the 

brown rat has already 

advanced beyond the 

Mississippi and soon 

it will have overrun 

the whole territory of 

the United States as 1 “- 

it has already done 1 e 312 


If, hs 
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beyond the gardens 
into the fields where 
it is replaced by the 
Field moose (A fits ag 
ran us) in the woods 
the Long tailed Field 
mouse takes its place 
(Mus sylvaticus) and 
in many com fields 
and reedy marshes 
there is a smaller 
species the Harvest 
mouse (A fits (Micro 
mjs) vanutns) which 
builds for itself a 
round nest hanging 
to the stalks of the 
com or reeds In A1 
gena and the steppes 
of the interior of 
Africa occurs one of 
the prettiest members 
of this genus the 


the whole area of Europe It lues in the Striped or Barbary Mouse (A fits stunt us (bar 
sewers of towns in houses barns and stables bants )) fig 213 Its fawn coloured fur is 
and may become a real plague and abo\e marked with ten dark brown longitudinal 
all on ships The brown rat attains a length stripes the belly is white It attains a length 
of 8 inches the tail has onl) about 220 rings of very nearly 5 inches 
The hair is coarse and of a grayish brown All these mice lead much the same kind 
colour on the back lighter underneath It of life residing m holes where they make 
cats anything destroys e\ery thing burrows nests for their frequent litters of young 
every where is courageous and fierce and From eight to ten young ones are always 
liU all members of the group eatraordmanlj bom at a birth The period of gestation is 
prolific An albino tariet) null white hair ne\cr more than four weeks and at the age 
and ted Cies ,s prettj common of fo„ r momhs the joung animals are already 

lhc Mice arc not such mischieaous tie capable of reproduction A new period of 
strojers, hut net cnheless are far from agree gestation begins almost immediate!) after the 
able companions In % ala is represented birth of a litter ff one will on!> take the 
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trouble to reckon up the number of generations j joke 
possible during the i - 
summer months } j "" 
from April to Octo 
ber, one will get some 
idea of the almost 
fabulous rate of mul 
tiplication of these 
little creatures 


[In South Africa Liv 
ingstone met with a 
species of rats or 
rather large mice dose 
1 y resembling Alas pit 
aulto (Smith) which 
he says are qu te fa 
cetious and having a 
great deal of fun in 
them often laugh heart 
»ly Again and again 
they woke us up bj 
scampering over our 
faces and then bursting 
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They next went forward with as much 
delight and scampered 
over the men Every 
night they went fore 
and aft rousing with 
impartial feet every 
sleeper and laughing to 
scorn theaimless blows 
growls and deadly 
rushes of outraged 
human ty — Expedition 
to the Zambesi chap 
VI] 

The Voles 
This group (Arvi 
colinn) consists of 
rodents very similar 
to the rats and mice 
but distinguished 
from them by their 
thicker head with 
broad blunt muzzle 
their thickset body 


into a loud laugh of He! he' he' at having per I their short tail and the structure of their 

cheek teeth These 
have such a large 
number of enamel 
folds crossing one 
another at acute 
angles that the grind 
ing ‘•urface of the 
, ^ ^ three \ ery dose set 
teeth of this kind 


formed the feat Their 
sense of the ludicrous 
appears to be exquisite 
they screamed with 
laughter at the attempts 
which disturbed and 
angry human nature 
made in the dark to 
bring their ill timed mer 
riment to a close Un 
like their prudent Euro- 
pean cousins which are 
said to leave a sinking 
ship a part of these took 
up their quarters in our 
leaky and sinking vessel 
Quiet and invisible by 
day they emerged at 
night and cut their funny 
pranks Jvo sooner were 
we all asleep than they 
made a sudden dash over 
the lockers and across 
our faces for the cabin 

door where all broke out into a loud He' he' he* 1 group we mention first of all the Common 
he' he' he' showing how keenly the> enjoyed the | Field vole, Campagnol or Short tailed Field 
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forms a long zigzag 
line. The field v oles 
In e like the true field 
mice do no little dim 
age in plantations and 
forests but never 
enter houses They 
flee as much as pos 
sible from the pre 
sence of man 
Of the numerous 
natn e members of this 
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mouse (Arvtcola arvalts {agrdsits) ) fig 214 J considerably shorter tail This nt digs tun 


It is of about the size 
of an ordinary mouse 
but its tail measures 
1 ttle more than an 
inch out of a total 
length of 55^ inches 
The colour is a yellow 
ish gray somewhat 
darker on the back 
than underneath on 
the belly it is a dirt) 
\vh te inclining to red 
It is this field % ole in 
part cular which dev 
astates our fields 
sometimes it multi 
pi es to si ch an extent 
that the harvest is 
totally destroyed In 
the c rcle of Zabern 
(Saverne) in Alsace 



nels in the neighbour 
hood of water and 
lays waste plantations 
though at the same 
time it is very fond of 
a flesh d et It is a 
capital swimmer and 
d ver It is still a mat 
ter of doubt whether 
the scherrmavs of the 
Germans which does 
not frequent the water 
is the same species or 
only a variety 

A species regarding 
which many fables 
have been invented is 
the Lemming ( filyodes 
letmntts ) fig 216 a 
\oJe with a thickset 
body large broad flat 


m the mouse year 1822 a million and a half 1 tened head and with ears hidden in the fur 


of these destroyers 
were killed Foxes 
polecats weasels 
owls mouse buzzards 
and other beasts of 
prey are of all the less 
avail in checking its 
devastations since 
these animals are 
themseltes relentless 
1) destroyed in the 
most senseless man 


ner 

The Water rat or 
Water vole {Arvtcola 
amflnbtns) fig ** 1 5 
1 hew isc belongs to 
this genus It is of 
the same colour as the 
1 lack tat and attains 
about the same size. 
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n d sunguishral from n b) its thick Hum | and the Alps Spec,es“aihedTo‘«Vre7ound 


The lemm ng attains 
the size of a moderate 
sized rat but has a tail 
only about an inch in 
length On the fore 
feet the first digit is 
completely developed 
The coat resembles 
that of the hamster 
and is in general of a 
yellow colour with 
brown spots and white 
stripes The under 
parts are likewise 
rather whitish 
The lemming in 
habits the northern 
parts of Europe 
During the Ice Age 
its domain extended 
as far as the Pyrenees 


l., . , , , , , r IU u lire lounci 

head its short broad rounded cars and us | , n Siberia and Canada On the high plateaux 
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of the Scandinavian Alps in Lapland and then move on in a close phalanx in the full 
r inland it is met with everywhere It lives light of day swim across brooks and even 
like the hamster and like this kinsman too is m ers and are not deterred b) the fact of 
courageous and vicious notwithstanding us their being pursued b> eagles falcons and 
small size In favourable jears it multiplies small carnivores The carcasses of those 
to such an extent that enormous swarms are which die on then a) pollute the air all round 
compelled to emigrate in order to seek their Similar migrations of the brown rat voles 
food elsewhere In spite of the fact that their and other rodents have been observed 
habitual mode of life is a nocturnal one the) The Musk rat the Musquash of Canada 
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the Ondatra of the Indians {Fiber zibel/itcus) of life of the musk rat is similar to that of the 
fig 217 is a species living entirely in the Leaver According to circumstances it cither 
water This is a pretty large rat whose com excavates tunnels on the steep banks of rivers 
pressed and flattened tan' spirse'y covered or constructs regtdar fortresses vvrdi domed 
with stiff bristles is of about the same length roofs rising above the surface of the water 
as the bod) In the neighbourhood of the but such fortresses are of course distinguished 
anus there is a gland of the size of a nut which from those of beav ers b) their much smaller 
secretes an oil) substance v\ tlh a strong smell stze 

of musk The five toes of the hind feet as We now mention a few mice of which no 
well as the four toes of the fore feet are con illustrations ire given but which )ec deserve 
nteted b) a web set with stiff intercrossing some attention 

bristles which are of service in swimming First there is the Australian genus H) 
The coat consists of very fine thick soft dromvs which is distinguished from all other 
woolly hair be) ond which projects a number rodents b) the remarkabl) small number of 
of long gloss) bristles On the back the its cheek teeth In each jaw there are in fact 
colour is brown on the bell) reddish gra) onl) two such teeth these have oval enamel 
In Canada it is eagerl) hunted for the sake folds This genus lives in the water like the 
of its very valuable fur About three millions muskrats The forefeet are adapted for 
of skins are obtained ever) ) car The mode burrowing the hind ones for swimming 
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This animal is one of the few placental 
mammals of Austral a 

Secondly we mention by way of transition 
to the next family mice with elongated hind 
legs Some of these (Meriones) have almost 
the habit of hares They dwell in the steppes 
round the Caspian Sea Others (Gerbillus) 
have a greater resemblance to the jumping 
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hares and occur in Africa The) hate a long 
tail without an) terminal U ft 


THE JERBOA FAMILY 

(UirODlDA.) 

Tb s Tamil) is so sharp!) dist nguished 
from all other rodents b) the structure of 
their hind legs that some natural sts hit t 
const luted them a suborder 1 heir whole 
structure is adnj ted for jumping and we find 
resemblances in this structure on the one 
hand to the kangaroos and on the other 
hand to the jumping shrews among the Insec 
titora The forefeet although very much 
reduced in size are )ct perfect!) well formed 


the collar bone is present and there are 
almost always five toes armed with sharp 
claws A s ngle American genus (Jaculus) 
wh ch is found in the Arctic Regions round 
Hudsons Baj has only four toes and a 
ri dimentary first digit witn a flat nail These 
fore feet are used in walking ohl) while the 
animal is feed ng as a rule the jerboa goes 



only on tw o feet and the fore feet are com 
monly used on!) for com eying food to the 
mouth or for burrowing The hind leg 
which when extended to its full length is 
longer thin the bodj has a long and thick 
shin bone (tibia) while the fibula is rudi 
mentarj or rather degraded The ankle is 
great)) reduced with the exception of the 
hcdboie (calcaneuin) on which is a long 
1 rejecting process sen mg as a le\ er for the 
attachment of the tendons of the muscles 
used in jumj mg The metatarsus is almost 
as long as the tibia and shows the greatest 
\anet) of structure In Jaculus and the 
jumping hares- which have five or four toes 
on the h nd feet there is the same number 
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of metatarsal bones m the Alactagas there toes and thus exact!) resembles that of birds 
are three distinct metatarsal bones for each There is according!) i marked tcndenc) 
of the three perfect toes while the two to this fusion The hind toes are always 
rudimentary toes have none in the jerboas long and armed with erect claws. The 
proper final!) which ha\e onl) three toes jerboas run like long legged birds make 
the metatarsal bones are fused together into enormous leaps and in doing so draw their 
one which shows at its lower end three fore feet towards their breast or h) them on 
rounded pulley like surfaces for the three their cheeks The tail usual!) of considerable 
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length serves as a rudder in leaping except 
in the jumping h ires (Pedetes) it has onl) a 
terminal tuft in the forms mentioned it is 
complete!) covered with hair The jerboas 
live in steppes and deserts and are nocturnal 
in their habits II) day the) hide in their 
holes which the) hollow out with remarkable 
rapid tv Their food consists of seeds insects 
and the eggs of small birds The northern 
species have a deep winter sleep and with a 
view to this build a warm nest 
The Egyptian Jerboa or Common Jerboa 
of Northern Africa [Difus maurilamcus 
(agjfftus)) fig ->iS is the best known species 
It can be abundaml) procured in \lgena and 
Fg)pt where it is wide spread in the desert 


tracts Besides the characters above men 
tioned this genus has three cheek teeth with 
tubercles and folds of enamel The head of 
our species is roun l and arched the ears are 
prett) large and the whiskers of considerable 
length the three toes of the hmd feet are 
protected against the heat of the sand b) 
small bunches of hair The fine thick coat 
of hair has the colour of the sand of the 
desert The animal is especial!) fond of the 
al fa-covered steppes lives sociall) and digs 
holes of no great depth which communicate 
with one another In captivit) the jerboa 
is a charming creature of gentle disposition 
and very cleanly habits by no means timid 
but it is adv isable to keep it in meed cages 
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The Alactagas (Alactaga or Scirtetes) of | Africa and its mode of life resembles that of 


Asia have exactly the 
habit of ordinary jer 
boas but d ffer m not 
hav ing the three me 
tatarsal bones fused 
together and in hav 
ing besides the three 
principal toes two 
side toes wh ch do not 
touch the ground 
The species repre 
sented (fig 219) the 

Jumping ©Y St 

bena {A jacnlus ) is 
nearly of the size of 
a squirrel It inhabits 
the steppes of Asia 
and European Russia 
The Cap© Jumping 
hare [Pcdtlcs caffcr) 
fig '•20 resembles an 



the members of allied 
genera It also lies 


in holes m the ground 
Its flesh is as highly 
esteemed as that of 
our own hare 

A rather aberrant 
genus is that of the 
Pocket mice of the 
Americans (Dipodo 
mys) which are na 
tives of California and 
Mexico asid w, which, 
the possession of 
cheek pouches open 
ing externally by 
lateral si ts s added 
to the general hab t 
of jerboas The 
pouches are situated 
on both s des of the 

ordinary hare in the shape of its ears and the 1 mouth and are haired on the interior Phil 

lips s Pocket mouse 

^ iP P/nlhpsii) fig 
231 IlvM m general 
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colour of its fur and 
is of about the same 
s zc but us fore legs 
are stronger and the 
hind legs shorter 
than in the allied 
jumpers The feet 
are completely cov 
end with hair and 
haic fne free toes 
furnished vv th hoof 
like nails The long 
tail is likewise com 
lletelj covered with 
hair The four 
check teeth hav e 
on!) a single enamel 
fold vv h ch in the 
lower jaw runs in 
from the interior and 
in the upper from the 
exterior The jump- 


i 
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like the jerboas Its 
domain extends ev en 
to Texas It is 
scarcely larger than 
a mouse 

A series of Amen 
can genera in wh ch 
the difference in size 
between the fore and 
hind legs tends more 
and more to disap 
pear leads up to the 
clums> th cksct forms 
resembling the moles 
in form and posses 
sing three simple 
cheek teeth without 
roots \Y e select as 
representative of th s 


inf, hire k u mm e of the steppes of Southern [ group the Gopher (Crony j tursana) fig 
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with enamel folds The collar bones arc not 
full) de\ eloped in most cases onl) the middle 
portion is ossified while the two ends arc 
still cartilaginous or tendinous The porcu 
pines may be divided into two groups those 
of the Old \\ orld are animals that It\c on the 
ground those of thi. New World on the 
contrary are arboreal in their hab ts and 
often even have a tail capable of being rolled 
up 

The Common European Porcupine {Hystrtx 
enstati) PI \\\\ II inhabits the countries 
on the Mediterranean but is especially abun 
dant m Algeria and Asia Minor while in 
Italy Sicily and Spain it has become rather 
rare On account of ns plump thickset body 
it h is been compared to the pg It attains 


a length of rather more than ■» feet but the 
short thick tail measures onl) about 4 inches 
The head is blunt m front and has an arched 
brow The upper Ip is cloven and this 
cleft communicates with a transverse groove 
into which the nostrils open The first digit 
is rudimentary especially on the fore feet 
but the other toes four in number arc all 
prov ided w ith strong sharp claws The front 
part of the hotly is cov crcd w ith short strong 
bristles The bristly dcfcnsiv c armour begins 
on the brow The hairs which arc at frst 
flevtble become suffer and suffer till thev at 
last acquire the form of strong spines marked 
with alternate stripes such as we are all 
familiar w ith as used for pen holders brush 
holders and the like- These spines which 





ribly slow By day they remain cowering 
on the branch of a tree to which the) attach 
themselves b) means of their tail and they 
go out in search of their food only at night 
They feed on the leaves of trees The 
spines have only a very thin root but the) 
are somewhat thicker m the middle and at 
the end they are as sharp as a needle and 
are provided with a barb which easily breaks 
off These tree porcupines are more detested 


RAT FAMILY l6 

? by hunters than any other animals they are 

1 perhaps even more dreaded than the rattle 
f sna he A dog which attacks a cu> at once 

gets us mouth full of spines which break off 

2 when one attempts to pull them out and in 
, consequence of their barbs penetrate more 
t and more deeply into the flesh The tail of 
1 the allied North American genus of the 
s Ursons (. Erclfu on dorsaium) does not sen e 
1 for grasping but the animal is large and 
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thickly covered with those dangerous spines often also with a few real spines which are 
In defending itself against attack the animal sharp but short Some of these animals are 
deals vigorous blows with its broad tail climbers — for example the capromys of the 

Antilles — but the majority of them are terres 
THE SPINY RAT FAMILY tna ' anima L hving like the rats and mice 
The type selected by us is an inhabitant of 
(ECHIMYIDA) . 

the water 

Beside the porcupines we place the spiny The Coypu of the Indians ( Wyopol imus 
rats which are chiefly met with in South eoyJ>u) fig ”25 is a native of South America 
America but have a few representatives also and inhabits more particularly the marshes 
in tropical Africa They have four cheek bordering on the Rio dc la Plata and its 
teeth which are sometimes simple sometimes tributaries Its fine fur consists of soft woolly 
composed of a series of enamel folds like hair and glossy bristles is of a beautiful brown 
those of the beaver and mostly have roots colour and is known to the fur dealers by 
The collar bones are complete and the feet the name of the Plate beav er The am 
usually have five toes The hair is mostly mal exceeds 0 feet in length inclining the 
coarse interspersed with glossy bristles and tail which is about equal m length to t e 










connected by r eb The coy | us ! \ e in [ airs I utgo and climb to tl e h ghcr [ irts of the 
in holes on the edge of the water the) ari. Cord Herts 
excellent s vi Timers but cite bully and scl 

dom they seek tl etr food by tla) *1 HL CHINCHILLA TAMIL\ 
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Th s farnly owes its scient fie name 1 to 
the fact that the enamel folds of ns four 
cheek teeth form on the grinding surface a 
figure of 8 The feet hat e for the most part 
fite toes and the collar bond sal\a)s full) 
developed The t) p cal spec es the Degu of 
the Ch leans { Octodoi Ci7i mgii) fg 2 6 
has tl e s ze, hab t and colour of a rat and is 
\ery abundant n Ch k where t does a great 
deal of damage in cult rated fields and gar 
dens These rats dg holes and galleries 
clamber about in hedges and shrubber es but 


South America uh ch is so rich in rodents 
generally possesses another fund) of i uj or 
tanco for us that of the Ch nch II la The 
d stinguishmg character of this famil) is 
forme 1 I y the four rootless cheek teeth 
\ h ch cons st of tw o or at the most three 
bands of enamel placed obi qucly and con 
nected together in sa ch a manner that each 
tooth appears to be composed of t\ o oral 
hakes The collar bones are complete the 
fine soft fur s almosc woolly 

The Ch nch Uas Proper (Er omys or Chin 
chilla) occupy the first [ lace in th s family 
They lead a s milar I fe to our marmots and 
| are names of the higher rocky and treeless 
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parts of the Cordilleras of Peru Chile and i The other ( Criomys lamger ( Chinchilla lam 
Bolivia where they v get a)) fig ->28 is the 

are much hunted on. * ^ smaller species and 

account of their ex I " occurs chiefly in Chile 

traordinanly fine and * ^ 3 % ; ^ 5 J n both species the 

60ft fur which Ins a £ j head is round and 

pretty silvery look % & ' -* /T \ the ears arc large 

and is of a pearl gray t jMt ^Xsv^\ V* thewhisl er hr rslong 

colour Illustrations j: . \l * > "* a °d thick The fore 

are given of the two / \ j£ * feet have fhe pretty 

species to which the > N \ * long divergent toes 
name Chinchilla is ^ 1 the hind ones four 

specially applied and \ * toes with short claws 

which are celebrated The genus is likewise 

under that name 'JSBBBn characterized by hav 

account of their ex f 3 mg the cheek teeth 

tremely \ aluable fur ^JsV*, com posed °f three 
The first of these narrow plates of ena 

{Lnoi ijs chinchilla mcl and their tail 

(1 Chinchilla brcvuau completely covered 

gala)) fig 227 is of * with hair as well as 

about the size of a ^ ^y them naked ankle 

squirrel but has a ~ — '*’ ^ (tarsus) 

much more thickset r* a s -ti e sm crChnchiu{£« m/iim/M The chinchillas are 


Bolivia where they 
are much hunted on ^ " r ~ > 

account of their ex I r-^A 
traordinanly fine and * 

Soft fur which has a f; *"* 
pretty silvery look i 
and is of a pearl gray t dfe 
colour Illustrations £ BSP*! 
are given of the two 
species to which the * \\§|d 
name Chinchilla is [ 
specially applied and i 
which are celebrated 
under that name on P ~L^k 
account of their ex 
tremely \ aluable fur 
The first of these 
{Erioi ijs chinchilla 3 ?^^ 
( Chinchilla brcvuau 
data)) fig 227 is of ; 
about the size of a ^ 
squirrel but has a ~ '• " 
much more thickset 


yf\ >Cr u,, i 

mm 


lulling 




cr Ch nch 1U {Ln mp Ian £<r\ 


body It is distributed over Peru and Bolma | agile animals which run and climb well 



size They are hunted sole)} for the sake 
of their savoury flesh An illustration is 
furnished of the species which is so abundant 
in the higher parts of Peru ( Lagidinm 
{Lagotiis Cuvtert) fig 229 

The Vizcacha ( ' Lagostomus tnchodactyius) 
fig 2 0 o is the only species of this family that 
descends to the lowlands It hterall) renders 
the Pampas of the Argentine Confederation 
and Patagonia unsafe by the enormous bur 
rows which it makes These burrows are in 
communication with one another and are 
occupied bj families which sometimes num 
ber as many as fifty individuals By day 
the vizcachas rest but at night they move 
out in dense crowds On account of the 
danger caused by their burrows to horses 


which frequently stumble in them and get 
overthrown the vizcachas are thorough!} 
detested and relentlessly destroyed at every 
opportunity \\ henever possible their bur 
rows are placed under water the vizcachas 
themselves are pursued b) dogs against which 
however they defend themselves bravely 
The vizcachas are distinguished from the 
members of allied genera by their thicker 
head and more thickset body by their long 
stiff whiskers their dentition and their rather 
short but v ery hairy tail moreover the fore 
feet are four toed the hind ones only three 
toed The first three cheek teeth have two 
quite separate oval rings of enamel the last 
has three of these The body attains a 
length of about twenty inches The colour is 
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i dark gray on the back but the bell} is w 1 
and there is a white stripe across the 1 
and cheeks 

THE AGOUTI FAMILY 

(SUBUNGULATA) 

The South American family of the agoutis 


pelvis The collar bones are altogether want 
ing These animals are extremely stupid and 
indolent The dev elopment of the ovum and 
the embrjo if we may judge from the cap} 
bara presents some remarkable peculiarities 
The dentition is far from uniform There 
are always indeed four cheek teeth in each 
half of each jaw but these are so varied in 


is distinguished 
from all the other 
families by the pe 
cuhar structure of 
the toes which in 
stead of nails or 
claws carry a sort 
of hoofs This 
structure of the toes 
is very conspicuous 
in the largest mem 
ber of the family 
and indeed the 
largest of all ro 
dents the capybara 
In this animal th'* 
last phalanx on all 
the toes appears in 
the skeleton round 
ed flat and spongy 
as in the tapirs 
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structure that the 
family can be di 
vided into two 
groups in accord 
ance with these dif 
ferences 

In the first group 
the cheek teeth are 
arranged in two 
parallel rows and 
have distinct roots 
which howeter 
are not completely 
closed The sur 
face of the crown 
when worn flat ex 
hibitsintncatefolds 
so that it acquires 
the appearance of 
a coarse fabric 
which has been 


and it is encased by a horny hoof wh ch I lined and then folded twice 


is likewise flat and rounded In the other 
genera this structure of the toes is not so 
manifest The hoof stands erect m the form ! 
of a ridge or keel and is prolonged bey ond 
the bony phalanx only the last part of which 
is inclosed by it and as it is also a little | 
curved it presents something of the appear 
ance of a claw In this family there are 
accordingly transitional forms which show j 
that the distinction between hoofed and clawed 
mammals (Ungulata and Unguiculata) is by 
no means so fundamental as has been repre- 
sented. 

AH the Subungulata have a rather coarse 
fur feet naked on the soles and a mere stump I 
fora tail often scarcely projecting beyond the j 


The Agoutis (Dasvorocta,! belong to this 
first group These animals which have some 
times been called golden hares have a 
thickset body which is high and arched be 
hind The muzzle is somewhat blunt the 
ears are small and rounded the legs especi 
ally the hind ones long and thin the tal 
stump naked The fore feet have four toes 
with broad strong si ghtly curved nails and 
a rudimentary first d git covered with a flat 
hoof the hind feet hav e only three toes but 
these are very long and are inclosed in rather 
long claw like hoofs The large incisors are 
yellow in front the cheek teeth have two 
bundles of simple folds The species shown 
the Agouti Proper or Golden Agouti (D Aguti) 
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fig. 23*. has a pretty thick but coarse fur, I 
the hairs of which e\hibit alternate lemon* 
yellow and dark brown markings, which pro- 
duce a peculiar shimmering effect when the 
animal moves. The agouti walks, runs, gal- 
lops, and jumps almost like a hare; bv day it 
conceals itself especially in the hollows of 
trees, except at the breeding season it lives 
solitary, it makes paths for itself in the forest, 
and is so eagerly pursued by dogs that the 
latter will give up any other game in order to 


follow up the trace of an agouti The flesh 
of these animals is not highly esteemed. In 
confinement the agouti is peaceable and 
gentle, but show s no sign of attachment to its 
owner; in zoological gardens they excite but 
little interest among the spectators 

The Paca (Cccfogtttys fata), fig. 232, be- 
longs to the same group Its incisors are 
orange-coloured in from, and the cheek-teeth 
have still more intricate enamel folds than 
those of the previous species In the skull 
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of the paca we are at once struck by the con- 
siderable development of the cheek-bone, 
which is rounded externally , and so large that 
it hides the back half of the lower jaw. On 
the outer surface are prominent ridges, such 
as are also to be seen on the frontal and nasal 
bones. In the living animal a sinewy skin 
stretches across the inner side of this bone so 
as to inclose a cavity at the side of the mouth, 
into which it opens Yet the paca does not 
appear to make use of this pouch as a store 
for food, and no use has y et been discovered 
for it. 

The paca is a pretty large animal consider- 
ing that it is a rodent, for it attains the length 
of nearly 2]4 feet Its general appearance is 
like that of a young pig; but the head is 
• short, almost spherical, with small ears, blunt 
muzzle, and a cleft upper lip The tail is a 


mere stump The strong legs are all five- 
toed, and the toes are enveloped by large and 
rather long hoofs The short coarse and 
thick fur is yellowish-brown on the back, 
whitish-yellow’ beneath On the sides are 
five rows of bright yellow spots The paca 
h\ es solitary, or in pairs, in the marshy’ for- 
ests of Brazil and the Southern Antilles By 
day it confines itself to the hole which it digs 
for itself, but by night it is very active. It 
runs and swims well, and works considerable 
damage, especially in plantations of sugar-cane 
and maize and melon fields. Its flesh is the 
fav ouritc sort of game in Brazil, and is pre- 
pared for the table like pork, the hair being 
boiled off in hot water. The animal is easily 
caught in traps and snares, into which it is 
enticed by a head of maize The paca stands 
our climate very well, but its introduction 
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into Europe is not to be recommended since points of junction of the enamel plates free, 
it eats a great deal grows slowly and is not This structure is specially well marked m the 
very prolific furthest back teeth and in the capybara it is 

In the second group of the Subungulata the so pronounced that one might take these teeth 
cheek teeth are composed of n trrow flit plates for miniature elephants teeth As regards 
arranged tr\ns\ erseh and obliquely and con structure at least there is no essential difference 
nectcd by cement which however, leaves the between the grinding teeth of these animals 
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3>— The ration n 

The Patagonian Cavy or Mara { Dohckotis 
patagonica) fig -* 0 3 resembles when standing 
some hornless antelopes It has long thin 
legs of equal length a rather long body some 
what arched behind and a short tail almost 
hidden in the hair In a sitting attitude on 
the other hind it would be more like i hart 
if its ears were not so short It attains a 
length of about - o inches and is about 2 
inches less in height at the shoulders The 
incisors are relatively small and the four 
cheek teeth have on!) a single fold in the 
middle The soft thick gloss) fur is grayish 
brown in colour and has 1 whitish shimmer 
on the back and sides On the bdl) and the 
buttocks it ts white and the latter white patch 


n Cavy (D l h t tfatJgo* a) 

s (the speculum) is surrounded by a black ring 
j The hair on the belly and underneath the 
t neck is a little longer than elsewhere The 
mart inhabits the steppes and deserts of 
t Patagonia It runs well and lives in troops 

1 under the leadership of an old male It is 
remarkably sh) and often hides in the holes 

a dug by the aizcach is In captivity the mara 

2 behaves like a hare Its fur is much used in 
e making carpets and blankets ns flesh ts white 
r and not exactly palatable 

e The Restless Cavy or Aperea (Ca la aperca 
1 ( potccllns )) fig '* J 4 is very probably the 
r ancestor of our Guinea pig (C coba^a) which 
e as has been historical!) proved was introduced 
fi into Europe from America in the middle of 
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ihi. sixteenth century The aperea inhabits rodents and as is indicated by its Latin and 
the borders of the forests of Paraguay lues German names (both meaning water pig ) 
in small troops and when it comes out to is very fond of the water, into which it is 
graze early in the morning and in the ei emng always ready to plunge on the approach of 
is rendered by its stupidity an easy prey to danger, uttering at the time a peculiar cry 
carnivores serpents and rapacious birds Its The thick, head u ith the blunt muzzle and the 
length is about io inches Its colour is brown cleft upper lip carries small ears and mexpres 
or grayish brown on the back light gray or sue eyes T he four toes of the fore feet and 
yellowish under , - _ * ^ - the three toes of the 

neath The head Ai\JA J hind feet have !ar S e 

with the short broad \$v ^ at rounded hoofs 

ears the thick stumpy ^ and are connected 

body the short legs , by a web A stump 

with four toes in ^ serves for a tail The 

front three behind anLlS and the sexual 

the bearing the ^ or S ans are covered 
short trot every \ ^ S ^ a ^ d sb,n 

thing m short is ex j* f° rirun g a sort 

actly as in ourguinea * Jgj~ sack The strong 

pg The dentition s X . *■ reddish brown bris 
also is the same In K l tIes are as ,n * he P'S 

the aperea the in | * M 6 ? \ ° nly sparsely scat 

cisors are slightly ' tered ° %er the sur 

yellow but their size *• face of tiie bod y 

as welt as the struc The dentition is ex 

ture of the cheek tremelj remarkable 

teeth which are al % „ *^T \ The strong white m 

most divided into •* cisors are grooved 

two parts by the the cheek teeth are 








- the three toes of the 
j hmd feet have large 
i flat rounded hoofs 
^ and are connected 
by a web A stump 
senes for a tad The 
£/ anus and the sexual 
igk, organs are covered 
by a fold of skin 
forming a sort of 
sack The strong 
** j reddish brown bris 
? | ties are as in the pig 
only sparsely scat 
> ] tered o\er the sur 
r "4 face of the body 
J<A The dentition is ex 
~=s-J tremelj remarkable 
^ *. The strong white m 
h * j 

cisors are grooved 

7 the cheek teeth are 


double fold of enamel offer no potnt of dis composed of obliquely placed close set plates 
tvnetoon The skull of the aperea is slightly of enamel which m the hindmost tooth ate 
pointed in front more rounded behind the so close together that this tooth resembles 
guinea pig is almost always marked with white that of an elephant while m those nearer the 
yellow or brown spots — these are the only front of the mouth these plates are arranged 
points of distinction and these are unques like a V lying on its side with the point 
tionably the result of domestication such as directed inwards 

have been brought about in many other The capybara lives in families on the marshy 
animals by the same means banks of the rivers of South America It 

TheCapybara (/£ d> ocAamts capybaia) fig runs little seldom goes far from the bnnl s 
2 j 5 1S the rodent which among all those but springs well and swims and dives with 
belonging to South America shows the most wonderful dexterity It would lead a quiet 
complete adaptation to an aquatic life It is life like the peace loving and ease loving 
of the same size and general appearance as a not very intelligent animal that it is were 
one year old pig for it attains a weight of it not that the large beasts of prey the huge 
about 1 cwt a length of 4 feet and a height serpents of South America large fish and 
of about 20 inches It is the largest of all above all man stand constantly on a war 
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footing with regard to it on account of its 
excellent flesh The animal lends in other 
respects much the same kind of life as a pig 
is fond of wallowing in the mud and could 
easily be domesticated among us if it were 
of sufficient \ alue to make it worth while to 
do so 
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THE RABBIT FAMILY 

(LEI ORIDA) 

This family is distinguished from all other 
families of rodents b) the possession of a 
small pair of incisors in the upper jatv not 
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howeter placed beside but close behind the 
large gnaw mg teeth They are rather small 
and narrow and form so to speak a heel 
tthich prevents the lower incisors from pene 
trating the flesh of the palate when the 
mouth is closed They ha\ e however their 
own sockets and are rootless like the large 
incisors The cheek teeth are present in 
considerable number in the lower jaw there 
are alwajs fi\e on each side in the upper 
the number maj rise to six These rootless 
cheek teeth which are furnished with double 
rings of enamel get worn aw a) by long use 
in such a manner that they assume especiallj 
in the lower jatt the zygodont character 
The skull also exhibits a remarkable pecu 
liantj The branch of the jaw forming the 


cheek is incomplete and exhibits either a 
single gap or a series of holes like a lattice 
The palate too is only slightly ossified 
The rabbit family is composed of only two 
genera and is distributed everywhere except 
m Australia 

The Asiatic genus of the Piping or Calling 
Hares or Pikas {Lagomys) of which the most 
wide spread species the Alpine Pika (Z 
alpinus) is shown in fig 236 will be best 
characterized if we compare it as regards size 
and general appearance to a guinea pig and 
as regards its mode of life to a marmot 
The members of the genus in general are 
unequivocally shown to be hares by the 
abo\e described double incisors But their 
body is thickset the legs are almost of 



174 


THE GNAWLKS OK RODENTS 


equal length and m each half of each jaw thur small erect nil An enormous number 
there are only five cheek teeth with a single of species difficult to distinguish inhabit almost 
fold of enamel Moreover the ascending the whole earth Only those which have a 
part of the lower jaw has only a simple hole special interest for us ire here illustrated and 
instead of being perforated by sev eral holes described 

The large incisors are deeply grooi ed The The Common Hare [Lefties iimidns {ciiro 
piping hares are further distinguished from fterus ) ) fig 23; Jus a rather long body and 
the ordinary hares by the short oval ears long legs its ears are at least as long as its 
which are almost naked on the upper surface head It attains a length of about '•b inches 


and by the entire ab- 
sence of the tail the 
place of which is taken 
by a small lump of fat 
The species selected 
for illustration inhabits 
the stony plateaux of 
the Altai Mountains 
and other lofty ranges 
of Central Asia It is 
found even at a height 
of 13000 or 14000 
feet Another species 
prefers the naked 
steppes of the low 
grounds In Quater 
nary times the piping 
hares were distributed 
over all Central Eu 
rope 

These small agile ro 
dents live in holes and 
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and is of an earthy gray 
on the back ind whitish 
on the under parts It 
inhabits the plains hills 
ind mountains to the 
height of about 3500 
feet and by da) prt 
fers to confine itself to 
woods and thickets 
which it quits in the 
c\ tning in order to 
seek its food in the 
fields It is particu 
Iarly fond of juicy 
plants cabbages tur 
nips and other sweet 
root crops parslt) and 
clover The common 
hare makes no hole for 
itself during the w inter 
it bunes itself under 
the snow It is the 


have no winter sleep The) accumulate principal object of chase for the ordinar) 
regular stacks of hay and herbs which they huntsman It is a good runner full of a 
protect from the rain with broad leaves timid curiosity but rather stupid In many 
They never retire far from their holes and districts it multiplies with extraordinary rn 
like the marmots give warning to each other pidity \\ hen it has been able to feed on 
of the approach of danger by a shnll whistling plenty of aromatic herbs its flesh is all the 
soun< * more tasty 

The other genus composing this family The Alpine Mountain or Northern Hare 
[Lcftus) comprises the ord nary hares and [Lefties alpinus (1 vanabtlis )) fig 238 takes the 
rabbits These are distinguished by their place of the common hare m the Alps and the 
long hind legs w hich are four toed while the Arctic regions Its winter coat is perfectly 
short fore legs have five toes and also by white except the tips of the ears which are 

their large spoon shaped ears by the six black This animal confines itself principally 

cheek teeth of the upper jaw the last of to the zone between the trees and the limit of 

which however is poorly developed and by perpetual snow but in winter it betakes itself 
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to the woods Its mode oflife resembles that than the hare, its hindlegs are relatn ely 
of the common hare The males, during the considerably shorter than those of the latter 
pairing season are remarkably ardent like animal The ears when latd against the 
those of the common hare and like them side of the head do not reach to the end of 
too are very savage towards their young the mouth l he creature is fond of stony 
The Rabbit (Z. cumadm ) fig 239 has a and sandy places where it can make burrows, 
thickset body, and is in every way smaller in which it breeds with considerable rapidity 
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of Asia the other four being restricted to 
Australia Since the latter island is other 
wise inhabited only by non placental mam 
mals the presence of a few rodents cannot 
but be regarded as a phenomenon all the 
more striking The island of Madagascar 
on the other hand occupies an altogether 
exceptional position from another point of 
view inasmuch as tt is peculiarly rich in 
other placental mammals and contrasts with 


other regions also tn the peculiarity of us 
rodents 

The other regions of distribution exhibit 
very unusual relations South America is 
the richest of all the continents in rodents 
and that which has the most specialized 
forms Of the thirty set cn genera repre 
sented there thirty two belong to it exclu 
sively three it shares with North America 
and the other two genera those of the hares 
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and rabbits and the squ rrels are genera 
which are found all the world over It is 
manifest accord ngly that South America 
formed an independent centre of evolut on 
whose primitive stocks were different from 
those of the other parts of the earth 

Such also is the case with the true continent 
of Africa which considered from a zoological I 
botanical and geolog cal point of new com ' 
prises only the region to the south of the 
Sahara \et though this region is almost 
as rich in forms as South America (there art 
m it thirty one genera) it is far from present 
mg the same degree of specialization for it 
has four genera besides the hares and squirrels 
in common with the Medterranean region 


other four m common with the East Indies 
so that only twenty one belong to it ex 
clustvely 

The Pakearctic Region notwithstanding 
its enormous extent including as it does all 
the area to the north of the Atlas Mountains 
and the Himalayas is more sparingly supplied 
with rodents than either of the two previously 
mentioned regions Ind a being left out of 
account Europe and Asia together have only 
nine out of twenty five genera represented 
tn them peculiar the other sixteen are 
shared either with Africa India or North 
America As in so many other cases we 
can in the case of the rodents also verify the 
fact that the polar regions have a large 
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number of types in common 1 fact most 
probably to be c\plained by the supposition 
that the types m question have radiated m 
different directions from the extreme north 
that portion of the earth having had even in 
the Miocene period a mild climate similar to 
that of Southern Europe at the present day 


other regions Now this remarkable result 
can be due neither to the influence of climate 
nor to deficiency of food for South America 
and some parts of Africa which have the 
same conditions of existence are richly sup 
plied with rodents 

We are met with similar peculiar phe 


North America is 
only slightly differ 
ent from the region 
just spoken of Out 
of its twenty four 
genera only eleven 
belong to it alone 
the others are shared 
by it with South 
America or with the 
Eurasian continent 
The types peculiar 
to it however are 
so sharply special 
tzed that we may 
regard them as de 
scendants of separ 
ate stocks 

It may justly ex 
cite surprise that 
India and the Sunda 
Islands are so poor 
in rodents This 
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nomena in studying 
the distribution of 
the families We 
have already on 
several occasions di 
reeled attention to 
the fact that the sub 
division of the ro- 
dents into families 
and genera is pecu 
liarly difficult and 
that investigators 
still hold contrary 
opinions as regards 
this matter But 
whatever view one 
may adopt one is 
bound to admit that 
certain types are re- 
markably widely dis 
tributed while others 
are limited to more 
or less restricted 


region which is so rich in the other mam areas As regards the latter South America 
mals is so sparingly supplied with rodents exhibits the greatest amount of peculiarity 
that we may well suppose that all the forms for apart from the northern regions the two 
represented there are due to immigration Of hemispheres are sharply separated from one 
sixteen genera known to exist in India and another and illustrate that contrast that has 
the Sunda Islands only four are peculiar to often been dwelt on 

these regions three of the four belonging to There is m fact onij a single famdj dis 
the mouse family and one to that of the tributed oier the whole earth including 
porcupines and there is even something Australia and Madagascar This is the re 
arbitrary in the assigning of generic charac markablj numerous famdj of the mice which 
ters to the four genera in question If the has adapted itself to ail climates. And then 
East Indies have in the case of the other there are two others, the hares and squirrels 
orders of mammals contributed many of the which are excluded only fron the regions 
primitive stocks in the case of the rodents it mentioned To the Old World exclusively 
has furnished not one characteristic form the belong only the mo'e rats, the dormice and 
few types represented there are dem ed from the typical porcupines the beav ers the 
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jerboas and the pikas arc represented in the 
Old World and in the colder parts of North 
America the warmer 7oncs of the Old World 
and South America have the octodons and 
the spinj rats which arc chiefly developed 
in America On the other hand all the Sub 
ungulata as well as the genus Lagidium arc 
purely of South American origin while the 
pouched rats and the tree jiorcupincs are 
natives of North and South America The 
New World thus excels the Old in the num 
ber richness and diversity of its types and 
manifest!) South America is the most fa\ oured 
region of alt 

This remarl able distribution of the rodents 
cannot be explained b) an) peculiarities of 
climate food and so forth such as arc usuall) 
erroneously regarded as the dominant fictors 
in determining the distribution of faunas 
The poverty of the East Indies in rodents 
has sometimes been attributed to the large 
number of small beasts of pre) there met 
with and to the uniformity of the conditions 
of existence which is held to have been un 
favourable to the development of varieties 
It is not easy to understand how such a con 
elusion can ever have been armed at in face 
of the facts observ cd in South America where I 
the rodents arc at once most numerous and 1 
most varied notwithstanding the umformit) 1 
of the climatic conditions and notwithstand 
ing the abundance of terrestrial and winged 
enemies which are found there also 

These differences in distribution on which 
we have so often laid special stress must ac 
cordmgly be due to another cause and this 
can only 1 e m the orig n or descent of the 
different types The geographical distribu 
tion points us first of all to various centres 
from which the rodents must have spread 
and these centres are unquestionably the two 
Americas South Africa and the F urasian 
continent During the process of distribution 
over the earth the rodents have naturally 
undergone greater or less modifications We 
must accordingly seek the key to explain the 


phenomena observed it the present di) in 
the facts of palxontology 

I he Upper I ocenc. has yielded in Europe 
the remains of two genera still living Myoxus 
and Sciurus both of which have continued 
without interruption to the present di) It 
is a rather notable fact that of these two 
earliest know n genera one has tubercled teeth 
and the other enamel ridges on the crown 
while in both the teeth have roots It is 
also worthy of note that the dormice notwah 
standing their occurrence m ver) remote 
epochs have remained confined to the Old 
World while the squirrels which at the pre 
sent da) arc remarkabl) abundant in the New 
World have hitherto )iclded no rcmiins in 
America older tlvan the Quaternary strata 
On the other hand we find in the T ocene of 
Wyoming two extinct genera Parnmys ind 
Sciuravus the litter of which as the name 
itself indicates is closely allied to the true 
squirrels and we find moreover that there ts 
in the Upper Eocene a genus allied to the 
marmots ricsiarctomy s T he mice are re 
presented in the T ocenc of America by the 
extinct genus My ops and a genus called 
Megamys belonging to the family of the 
Octodontida is mentioned as belonging to the 
South American E ocenc together with doubt 
ful remains referred to the genus Arvicoh 
(the voles) The Eu ropcan genus Thertdomy s 
found mthe Upper Eocene of Auvergne would 
be regarded as the ancestor of the spiny rats 

Mice dormice squirrels octodons and 
spiny rats would thus all have their ancestors 
in the Upper Eocene 

In the Miocene we find a greater wealth of 
families and genera only the mice make an 
exception in this respect they remaining 
almost stationary The jerboas first appear 
vn Europe represented by the extinct genus 
Issyodnmys the beaver family makes its 
appearance with the genera Castor (the true 
beavers) Chalicomys and Steneofiber in Lu 
rope (the two latter now extinct) and with 
the extinct Palxocastor in America. In India 
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the porcupines make their first appearance 
and the piping hares hat e been found associ 
ated with an extinct genus Dtanomys which 
during the Miocene period inhabited Central 
Germany and I ranee 

To these families which are continued 
right on without interruption the Pliocene 
strata add the families of the chinchillas and 
the Subungulata in South America The 
other genera and families are confined in that 
period to the regions now inhabited by them 
and though a great number of still surviving 
or extinct genera have been found in brtc 
ciated Quaternary strata or in caves it must 
nevertheless be admitted that the geographi 
cal limits were then precisely the same as they 
arc now 

r roin this series of facts it results that the 
rodents have mainly been developed in the 
Miocene period but that their roots reach 
as far back as the Eocene Some American 
and indeed perhaps even some South 
American types appeared in Europe at that 
time I do not know w hether the ch iracters 
are clearly enough marked to establish this 
identity satisfactorily 

Is it possible to fix with any degree of con 
fidcnce on any old type which might be re 
garded is related to the rodents ? T he answer 
to this question must for the present be given 
in the ncguive. Wc can only admit the 
possibility that the ch inctcristic dentition of 
the rodents has developed from that of very 
ancient inscctivores or marsupials possibly 
connected with Plagnulax tile remains of 
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which have been found in the Purbcck Beds 
(Wcalden Series — Cretaceous) and recently 
in the neighbourhood of Reims m I ranee 
The occurrence m the Eocene of rodents with 
tubercled teeth hav ing distinct roots and an 
insectivorous tyj>e of structure is in favour of 
the first supposition as well as the fact that 
the aye aye has in the milk dentition canines 
which are afterwards shed m order to give 
place to a dentition of a rodent type The 
same thing might indeed have occurred in 
former geological epochs and since it often 
happens in the case of certain insectivorts 
that the canines are replaced by larger incisors 
the inference might be drawn that the denti 
lion of the pnmitiv c rodents had been modi 
fied through the loss of the canines On the 
other hand I confess that the jaws of I lagi 
aulox are in my opinion much more similar 
to those of the rodents than to those of any 
other type ind that in them I cannot discern 
the marks of a carnivorous dentition such is 
Owen professes to have found The large 
tncisors of this genus of the Purbcck Beds 
have certainly no resemblance m form to 
those of a rodtnt inasmuch is they are cylin 
drical and pointed but these teeth ire ful 
lowed by a wide mterv il or di istem i and the 
prtmohrs themselves have a greit resem 
bkincc to the cheek teeth of cert un rodents 
not only in virtue of their fosition but also 
on account of the fact of their bung composed 
of series of transv erscly pi iced en imel plates 
which get worn away in much the same w iy 
as the cheek teeth of rodents 
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(EDENTATA) 


Placental mammals with incomplete dent Uon anl rootless teeth without enamel The five d£» carry loots 
transformed into s cldc shaped claws 


It is difficult to find a suitable name and 
satisfactory distinguishing characters for this 
order which is manifest!) made up of diverse 
elements Linnceus designated them Bruta, 
embracing under this term however also the 
rhinoceroses and other animals without in 
cisors The name edentate invented by 
Cuvier and now m general use does not 
correspond at all to the actual facts There 
are indeed in this group certain animals such 
as the ant bear or tamanoir in which the 
teeth are altogether absent but on the other 
hand there are other animals belonging to this 
order — for example the giant armadillo — hav 
ing more teeth than any terrestrial mammal 
of any other order The incisors are almost 
always wanting but we know one species 
the six banded armadillo in which the first 
pair of teeth in the upper jaw though exactly 
like the cheek teeth in form and structure 
are set in the premaxillary bone and must 
accordingly be regarded as incisors As a 
rule there are no canines but we find in the 
unau a sloth beautiful strong canines both 
above and below These are pointed and 
sharp and thus considerably different from 
the ordinary cheek teeth It is true that 
these teeth fit into one another in a different 
manner from the canines of other mammals 
so that when the mouth is shut the upper 


comes in front of the lower yet this circum 
stance should not lead to any difference in 
the naming of tht teeth an) more th m the 
fact of a tooth placed in the premaxillary 
bone agreeing in form and structure with the 
cheek teeth would deprive such tooth of the 
character of an incisor 

But even apart from these details we must 
acknowledge that all these teeth are con 
structed on a quite peculiar plan They 
show no trace of enamel and consist solely 
of dentine overlaid b) a hytr of cement 
which sometimes rises from the part set m 
the socket a considerable wiy up towards 
the crown with considerable thickness The 
teeth never have roots m one genus Oryc 
tcropus they even consist of a number of 
small prisms united by cement each of the 
prisms having a vertical canal filled with 
pulp This kind of dentition calls to mind 
that of certain fishes 

The claws also deserve special attention 
In some genera as in the sloths they are 
enormous sickle shaped sharp implements 
flattened at the sides in others again they 
are broad and well adapted for burrowing in 
the earth Their form however is a matter 
of no moment As regards their structure 
they are in every case hoofs that is they do 
not merely cover the last phalanx of the toes 
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like the claws and nails of other mammals 
but envelop them all round This important 
distinction clearly separates the edentates 
from the true clawed mammals with which 
the) hav e often been associated 

It is difficult to point out any other general 
characters The skeleton the nature of the 
skin and its appendages the arrangement of 
the limbs and the structure of the internal 
organs are all \ ery different m the sloth for 
instance, on the one hand and in the arma 
dillos and the ant bears on the other hand 
The brain is always without convolutions 
and rdattv ely to the size of the bod) and its 
members must be called small the fore limbs 
are endowed w ith an extraordinary power of 
rotation especially in the sloths the collar 
bone is always well developed the pelvis 
likewise peculiar m structure containing alto 
gether a much greater number of vertebra 
than in any other mammals The move I 
ments of these creatures are remarkably slow 
and this slowness may probably be attributed 
to the great subdiv ision of the arteries which | 
form the so-called reft i mtrabiha The 
arteries that is to say are broken up at the 
joints into a large number of ramifying or j 
anastomosing branches which ultimately unite 
again to form single v essels The structure j 
of the placenta is so v aned that nothing of a j 
general nature can be said about it 

\\ e subdiv ide this order into three farm 
lies the Sloths the Armadillos and the 
Ant-eaters 

THE SLOTHS 

(BRADVPODA) 

The members of this family hav e a spherical 
head and \ ery long fore limbs The zy go- 
matic arch is incomplete and the jugal or 
cheek bone has a downward process The 
tail is either altogether wanting or is a mere 
stump The body is covered with strong 
bristles The sloths are exclusiv ely a South 
American arboreal type 


iS( 

The upper part of the head has a swollen 
or bulging appearance on account of the ex 
ceptionally large development of the frontal 
sinuses which extend back even to the oc 
cipital region forming considerable cavities 
between the plates of the bones of the upper 
part of the skull The jaws are rather short 
and the two halves of the high and strong 
lower jaw arecompletely fused The zygomatic 
arch only the front portion of which is de 
v eloped sends a long flat process downwards 
so as to extend ov cr the outer surface of the 
lower jaw The articulations between the head 
and the neck vertebra arc so free that the 
creatures are capable of turning the head 
completely round to the back As already 
observ ed the fore limbs are extremely long 
thus m the ai or three toed sloth which has 
a total length of about 20 inches the humerus 
or bone of the upper arm measures about 6 
inches the two bones of the fore-arm each 
about 4% inches the hand or fore foot from 
the wnst to the end of the claws somewhat 
more than 4 inches The humerus is cylm 
dneal and without any ridges for the attach 
ment of the muscles the two bones of the 
fore arm are capable of executing much 
greater movements of rotation than in man 
On account of this great freedom of rota 
tton and on account of the shape of the 
bead some natunhists bav e proposed to 
associate the sloths with the monkeys The 
hind limbs are thicker and shorter that those 
in front the thigh is cylindrical there is 
no third trochanter In the ordinary attitude 
of the animal the extremities show the em 
bryomc bend of the soles of the feet inwards 
in walking the outer edge of the feet cor 
responding to the fifth d git touches the 
ground The two or three digits which are 
present carry enormous claws flattened at 
the sides and shaped like a sabre or sickle. 
T requently the metacarpal or metatarsal bones 
of the other digits are also present The 
pelv is is v ery broad and flat and the hip-bones 
unite behtnd with the sacral vertebra The 
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number of the neck xertebrt which is so 
constant in almost all other manim tls vanes 
in the sloths Instead of seven a species 
closely allied to the unau or two toed sloth 
has only stx. the at or three toed sloth has 
nine In general the skeleton of the sloths 
is distinguished by great power of move 
ment in the joints many of the \ ertebne 
resemble those of serpents and this structure 
enables the animals to take up the most sin 
gular attitudes with the greatest ease and to 
perform gyrations and dislocations which 
would be impossible for other mammals 
The tail which is composed of broad vertebra: 
is either short or even quite imperceptible 
The body is covered with a coat of long 
coarse stiff hair so that the animal when 
crouched up appears like a bundle of hay or 
dried moss The direction of the hair is from 
the ventral towards the dorsal surface in ac 
cordance with the inverted position which 
these animals so frequently assume The 
teeth are simple without roots and in both 
jaws are set so far apart from one another 
that those of the one jaw fit into the gaps left 
between those of the other They usually 
get worn away by use into obliquely placed 
transverse ridges All the teeth are set in 
the maxillre or mandibles the premaxilla: are 
quite rudimentary The stomach has three 
parts like those of the peccaries there is a 
paunch and a reticulum with large cells The 
oesophagus is continued in the form of a 
groove to the pylor c region of the stomach 
With respect to the sexual organs the sloths 
stand very near the monotremes and marsu 
pials but there are teats on the breast 

The sloths are peaceable sluggish amma s 
and lead an essentially nocturnal arboreal 
life 1 1 the primeval forests of South America 
They ace usually seen singly or m pairs -with 
head and back downwards hanging from the 
branches of trees to which they cling with 
two feet or frequently with only one Not 
uncommonly these animals will remain b> the 
hour in the most curious positions without 


moving The) move along slow!) from 
branch to branch and never leave a tree 
till they have entirely stripped it of its leaves 
and fruit By night they become indeed 
a little more active, but even then their 
movements are slow and deliberate They 
get from one tree to another by hooktng on 
to an adjacent branch without descending 
to the ground where their mode of progres 
sion is extremely toilsome in w liking they 
seem as if mowing with their legs Sloths 
can endure hunger and thirst for a long time 
but not cold They bring forth only one 
young one at a birth Immediately after birth 
the young sloth hangs on to the neck of the 
mother who carries it about with her Indo 
lent and stupid the sloths cling with unparal 
lelcd strength to their branches and defend 
themselves by their apathy Nevertheless it 
has been found possible to domesticate sloths 
so far that they could recognize the voice of 
their keepers who brought them their food 
But this is all that can be attained The 
food is conveyed to the mouth by means of 
the fore paw 

The Ai or Three toed Sloth ( Biad^pus in 
dact) lus) which is represented in a full page 
illustration (PI WXVIII) has three claws 
on all the feet us neck is cylindrical and 
rather long the head spherical and of uniform 
thickness The nose vs a little turned up 
The nearly black face with white rings round 
the eyes is quite naked The coarse dry 
brittle hair begins on the brow is parted on 
the back and forms a ring or collar round 
the face to which the small eyes without 
apparent pupils impart a stupid and at the 
same time rather childish look The tail is 
short measuring in an animal of about 20 
inches m length only 2 inches or less There 
are five teeth in each half of each jaw the 
first being a little smaller than the others 
the chewing surface is round and concave 
The colour is usually a fallow gray with two 
light brown but not very consp cuous stripes 
along the back The ai lives in Brazil 



THE ARMADILLO^ 


OtVc* - species, reccgr-zable bx a bl ck perch 
on the back, bare been combined m*o a 
«cpan e gems* under the pan's of \rctopi 
theeus. 

The Unan or Two teed Sloth (C 7 
dtdidyl~s\ fig 240. is a rative of Gu ana ard 
Surinam, and at 
tatns a greater 
size than the 
former species, its 
total length a 
mounting to about 
2S inches Its 
head i> thicker * 
than that of the ai, 
the broad muzzle 
projects the neck 
is sho-t, the bod\ 
slender, and the 
tad is altogether 
absent Theolne- 
brown hair with 
a shimmer of gra) 
is on!\ a little 
lighter in colour 
on the ventral sur 
face than on the 
other parts The 
hair-co\enng be- , , 

guis at the root of 
thenose. In both .loF.r-v/^ 
jaws there are f 
strong canines, ( 
xxhich are pointed v - 
and sharp and 
like the cheek teeth are co\ercd with a hjcr 
of black cement In section the) arc tn 
angular The upper canines are sharpened 
to a point b) friction against the hinder sur 
face while in the lower ones it is the front 
that is ground awa) The four round cheek 
teeth acquire a tram erse ndge b) use The 
fore-feet ha\e two the hind ones three claws. 
The number of the neck \ ertebra. in the unau 
is se\en (the normal number) in an allied 
species ( Cholapus Ho font fit) it is onl) six 
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the edentates 

marsupials T f f ^ doml sh,eId The tai1 « 

vertical processes and the lumbar vertebL ^ ^ th ° ' Crtebr * of the tail Ike 
hive m add non to these very high obi one T™ S "°" S VLrt,caI ob, "I ue or tram 
processes On the expanded enIJth" ' T TT”,”. f ° r * he ^ 

vertebral processes rests the dorsal shield n ‘'J She1th Thc '“hs of ‘he 

The hinder portion of the pelvis is remark s /“i ' ,rc short lnd ‘heir hones are pro 
ibly large and often comprises nine sacral jff rf " "*** for thea ttach 

vertebra it also has strong processes service IS ° f ‘ho muscles The humerus is twisted 
g processes serving the ulna has a prolongition reaching far 
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g cr y a flexible integument so thit the 
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.het T The s des of 
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can find upon or under the earth and it is Urge number of species distributed through 
even asserted that they attach the dead out South America \se select two of the most 
bodies in the cemeteries Their flesh is characteristic 

highly esteemed and the animals are caught The Giant Armadillo ( P, wno ion ( Priodont /) 

by surprising them with well trained dogs gtgas) fig 241 is not only the htgest but 
after they hate left their holes They ire also the rarest of the armadillos It inhibits 
remarkably strong and as soon as one of them the forests north of Panguiy attains 1 length 
has got half its body under the earth it is of more thin j feet and is remarkable for 
impossible for a man to pull it out by the tail the enormous number of its tc*cth «hicli may 
In generil they run slottly only the young reach a hundred They are all simple Its 
im mils trot like guinea pigs From the irmour consists of quadrangular plates ir 
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ringed in bands The thirteen middle bands This little animal attains a length of about 
arc nio\ able 1 he middle cl iw of the fore 5 inches and has a tail rather more than 
feet is of enormous size. The thin tail grows 1 inch long which expands at the uul The 
to the length of about •’O inches whole of the upper surf ice of the body from 

I he Six banded Armadillo or Poyou (Dasy the forehead to the hinder quarters recovered 
Pits scxnntius) fig 242 his as its name with a coat of armour composed of redan 
indicates six broad mo\ able bands of quad gular plates movable on one another and 
rangutar plates while the dorsal shields are arranged in transverse rows Immediately 
composed of hexagonal plates The body of behind this dorsal armour comes 1 firm bony 
this inimal attains 1 length of 16 inches the plate or shield covering the hinder quarters 
tail about S inches In the upper jaw there and very elegantly decorated This hind 
ire nine teeth on each side the first of which shield is fused to processes of the pelvis and 
is set in the preinaxilla m the lower jaw has the form of the segment of a round con 
there are ten on each side This animal is cave shield the segment bung about two- 
extrunely ibundant tn the Pampas thirds of a circle. The tail projects from a 

One of the most remarkable tvjiesof this slit leneuh this sh eld 7 he held is exceed 
finnly is the Pichiciago [Chhmyd phonts ingly short md is conical inform jjomtcd at 
trunniits) fig which inhabits the stony the muzzle and arched behind On the fore 
desert plains of the jrovinces of Mcndozi head of the bony skeleton stand two wart like 
and San Luis {Argentine Confederation) elevations of considerable sue. \otwith 

Vm.IL M 
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standing the small size of the animal the bony 
skeleton is of remarkable solidity and espe 
wall) m the fore limbs which are armed w ith 
five enormous sickle shaped claws The 
hind feet are likewise five toed but less strong 
the pelus is of considerable size The flat 
and twisted humerus and femur both bearing 
well marked ridges fo the attachment of the 
muscles as well as other 
peculiarities of the skele 
ton give this dwarf more 
resemblance to the ex 
tinct giant forms Mega 
therium Scehdotherium 
and Glyptodon than to 
any other living animal 
The pichicjago lives in 
underground holes 

1HE 

WORM rONGUED 
EDENTATES 

(\ ERMILINGUIA) 

The principal feature 
in this family ts a tongue 
of extraordinary length 
This tongue is always 
covered with very v iscous 
saliva which enables it F * rchcu °(» 

to serve as an organ of prehension The 
long weak jaws are in most cases without 
teeth and when closed form a sort of tube 
in which the tongue plays The open ng of 
the mouth is usually \ ery small 

The Earth hogs (Ory cteropus) are natives 
of Africa and hating shorter and stronger 
jaws than the other members of the family 
having these jaws occupied by teeth and 
having besides a wide mouth and a strongly 
built skeleton form in a manner a transition 
from the armadillos to the ant eaters 
Natural sts are not yet agreed as to whether 
the forms belonging to this genus forms ex 
tending to Abyssinia on the one hand and to 
the Senegal on the other hand are to be 



regirded as different species or merely geo 
graphical varieties The form represented 
fig 244 the Aard vark or Cape Ant bear 
( Orycteropus capcims ) is found at the name 
implies at the Cape of Good Hope This 
creature with its arched back its long and 
sturdy hind legs and its powerful tail on 
which it is m the habit of sitting erect has a 
slight resemblance in 
form to the kangaroo but 
its remarkably strong 
fore limbs and its head 
drawn out into a long 
snout like that of a pig 
have no resemblance 
whatever to the corres 
ponding parts of the mar 
supial just mentioned 
The nostrils are sur 
rounded by a fringe of 
bristles the very large 
naked pointed ears are 
narrow and funnel 
shaped The feet have 
four toes in front and five 
behind and all the toes 
have strong flat claws 
surrounding the last pha 
lanx like hoofs and pro 
p vided with sharp cutting 
edges In the upper jaw there are eight in 
the lower si\ check teeth on each side but 
some of these drop out as the animal increases 
m age The peculi ir structure of these teeth 
we have already described (p 180) The 
grinding surface is tubular m section The 
thick si in is sparsely covered with stiff hairs 
which are rather longer on the belly and legs 
than on the other parts 

The aard varl preys on ants and termites 
Like the other ant eaters it burrows in the 
mounds of these insects and shoots out its 
tongue among the ants swarming in the 
galleries It pays no heed to bites or stings 
and when it has got tts sticky tongue suffi 
ciently 3o ided with insects it withdraws tt to 
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swallow its prey But though ants and ter 
mites arc its favourite food, it b) no means 
despises other larger insects or even eggs 
and small vertebrates On the approach of 
danger it burrows with remarkable strength 
in the ground in order to escape Its dwell 
mg consists of a roomy chamber which it 1 
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leaves only at night The aard varh attains 
the length of 6 j 4 feet Its name meaning 
earth hog it owes to the Dutch settlers at 
the Cape who thought that its flesh resembled 
that of a young pig Tor the sake of this 
flesh as well as its hide which yields an c\ 
cellent leather, it is much hunted 
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All the other worm tongued edentates haie 
no teeth at all The mouth is in general 
lery small the lower jaw long but weak 

The True Ant eaters ( \fprmttophogida) 

The members of this group are characterized b) iheir verj 
thick In r covering Several genera arc distinguished 

The Great Ant eater or Ant bear, the 
Yurunu of the inhabitants of Paraguay 
{Mynnccophaga jubata) which is represented 
in a full page illustration (Plate XXXIX ) 
is the largest species Its bod) measures 
about 4 feet 3 inches the tail with the hair 
nearl) a metre (3 feet 3 inches) The crea 
turc has a very peculiar form but is b) 
no means ugly, as many naturalists assert 


1 he long thin head is c> hndrical in shape 
and has a scarcely obsen able cun ature the 
mouth is so narrow that a finger just fits into 
it eyes and ears are both very smill The 
short legs have four toes in front and five 
behind all the toes armed with large sharp 
sickle shaped claws The fore paws are so 
twisted and curved that m walking or running 
they touch the ground only with the outer 
edge. The animal is specially distinguished 
by its splendid bushy tail with long hair like 
that of a horse The tail is carried erect 
over the back The rest of the body has a 
luxuriant growth of coarse shaggy hair, a 
mane hangs down from the back on both 
sides The whole animal is in fact little more 







GEOGRAPHICAL DISTRIBUTION AND DESCENT 18c, 

legs The pangolins are nocturnal in their food is the same is tint of the true ant 
habits They have a singular habit of fre eaters 

qucntly running only on their hind legs \n illustration is gn en of the Long tailed 
balancing their bo ly with their tail while so Pangolin (Mams longuaudah) fig >*46 
doing They also climb very well Their which is a name of Guinea. Its tail is 
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even longer than the body and the paws very broad scales a shorter tail an 1 short 
are only slightly hairy The Short tailed legs complete!) covered with scales With 
Pangolin (Mams fentadaU ') la) fig **47 has respect to the form of the l odv this creature 
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Sloths arc found solely tn South America 
with the exception of a very few species 
which extend into Centn! America 
Nevertheless this simple geographical dis 
tnbution has something unusual in it The 
pangolins of the East notwithstanding thur 
armour of scales resemble the true ant eaters 
of America which arc only clothed with hair 
but like them arc entirely without teeth the 
earth hogs of Africa on the other hand hav c 
a certain though no doubt rather distint 
resemblance in their teeth and the form of the 
head to the armadillos Manifest!) however 
these Old World forms stand m no direct 
relation to those of South America 
The oldest t>pes of the edentates that we 
know do not reach further bad thin the 
Upper Miocene In that period Greece was 
inhabited by a g.ant genus Ancjlothenum 
France and Germany bj one scarce!) less 
gigantic Macrothermm the latter with rather 
ong and slender I, mbs The structure of 
e teeth in the latter ,s somewhat stmdar to 
A t of the earth hogs and the gnn, 0 f 
thermi the Ancjlothenum ,s alsf placed 
eside this genus whtch since the Mmcene 
penod must hate mosed southwards till at 
Afnca C1me 1° CQncen tri te itself entirely in 

tVnt . , y J e u suc h remains when 

ftssass 

brought to lifylaf- r , a ' e be en 
- 

rJams r o rT n g l: f t , Cal ' fom,a the 
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the n„M ° ° genus Moroi 
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numerous ami man) of their skeletons have 
been presen ed in thur smallest details 
It is incontestable that these fossil forms 
now entirely extinct fall into two groups 
that of the armoured Glyptodons on the one 
hand and that of the Megatheriums (Grau 
giacta) on the other hand the latter of which 
had a naked skin or a skin covered only 
with hair I he former have been ranked 
with the armadillos the latter with the sloths 
and a single genus of which very little is 
known called Glossothenum Ins been re 
girded as llhed to the ant eaters No direct 
ancestor of the sloths Ins )e t been found 
however and the armour clad gl) ptodons 
cannot be brought into an) direct relation 
with the armadillos for true armadillos have 
been found in the same strata with them I 
have m) self had under m) e)cs a proof of 
this fact for the museum at Geneva possesses 
the skeleton of a true fossil armadillo which 
unfortunately is too completel) incorporated 
with the rock m which it is embedded to be 
capable of being entire!) restored 
Certain it is however that these fossil 
types exhibit singular combinations of char 
acters All of them whether armour clad or 
not show m the structure, of the skull and of 
a number of other parts of the skeleton the 
essential characters of the sloths to gne 
Only one instance all of them hat c the tj p.cal 
ownward process from the cheek bone 
urt ter they are all proa tded with teeth 
» Inch arc in some cases sharply distinguished 
Iron, t h osc of |he , Io , hs an<] arnndl n os 0n 
the other hand not a single fossil genus pos 
scsscs the slender elongated limbs ot the 
sot s the limbs of the unarmoured as veil 
as the armoured forms have most resemblance 
o t lose of the pichiciago The resemblance 
etween the skeleton of the megath eriums 
r that of the sloths is so great that even 
uvier called the megatherium in spite of its 
Clumsy massive legs a gigantic sloth On 
the other hand the shield of the glj ptodons 
differs considerablj from that of the armadillos 
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The bands of the latter are alwajs mo\able, megatheriums bach to the sloths; but tt is no 
whereas the armour of the g!)ptodons is doubt with justice that the edentates ha\c 
rigid like that of the turtles, and is entire!) been reckoned as a degenerate branch of the 
composed of pieces joined together ioi- ungulates Moreover, a certain aftinit) to 
movabl) by sutures The onl) genus which the monotremes maybe admitted, since the) 
hid a longish head somewhat similar to that approach these in the structure of the brain 
of the armadillos, the genus Scehdotherium, and limbs On the whole, howeser, we must 
had no armour confess that we are so far confined, front the 

We can thus trace neither the present want of an adequate btsis of facts, to more 
armadillos back to the g!) ptodons nor the or less bold h) potheses 
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OR POUCH-BEARING MAMMALS 

(MARSUP1ALIA) 
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The marsupnls form along with the nc 
order the monotremes a separate group - 
mammals distinguished b) characteristic fei 
tores in the mode of reproduction All otht 
mammals produce in the mar) eggs of m 
croscopic sue which after leaving the ovar 
get lodged in the uterus or womb with th 
aid of a separate organ called the placenr 
formed partly from the egg itself and parti 
from the walls of the uterus By the rap, 
circulation of the blood this organ th 
necessary materials for the growth of ,h 
embryo are supplied to the egg and „ , 

,V 1 ' c0ns ' ant change between ,h 
blood Of the mother and tha, of the embry, 
that the det elopment of the latter ,s rondere, 
possible Now nothing of thts hmd take 
place in the two orders menttoned wh.cl 
have no placenta and are hence called non 

Placenta, m ls As ^ 

, eggs ,n these orders con, am ,n them 
th f ° mate "als requisite for the de 
opment of the embryo and the latter doe. 
not enter into relations with the orva„ 3 
= mother but recenes further supply ol 

cmb Z7Ztr imr ? f ° r ,he Bro " ,h » f the 

°° only from the ilutds contamed , he 


in ittrnal organs Among tlie marsupials 
this unbryo which nlwa>s lies completely 
free in the uterus is extruded in a very 
undeveloped condition but yet in a condition 
so far idvanccd th it it is able to obtain 
further nutriment for itself by sucking the 
teats of its mother which secretes a very 
abundant supply of milk The small size of 
these embryos at birth is something extra 
ordinary The young of the great kangaroo 
which when full grown is as large as a man 
is even less than an inch in size at the time 
of its birth In the case of the monotremes 
a perfect egg with a thin shell is extruded 
While on the one hand the relations 
between the young and the mother are not 
the same in the marsupials and monotremes 
there are also considerable differences in the 
further development of the embryo Ihe 
monotremes possess indeed separate marsu 
pml bones but there is formed for the egg 
and the embryo which proceeds from it only 
a temporary brood pouch into which the 
milk glands open directly without teats in 
the marsupials on the other hand we find 
or the most part numerous and often \ery 
ong teats these teats being situated on the 
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abdomen and other surrounded by simple 
folds of the shin or corn lined in an actual 
pouch This pouch has onl) a single open 
mg usually m front but sometimes ns in 
the pouched badgers { Peramehda) behind 
It is nothing but a fold of the skin and has 
no connection whatever with the abdominal 
cavity In the ordinary position of these 
uiimals on their four feet the marsupial 
bones protect the pouch from the pressure 
of tht abdominal \iscera imparting as the) 
do greater solidity to the walls of the ab 
domen According to the obsen at ions made 
m zoological girduts the mother tikes the 
joung one by the mouth immedutely after 
birth and attaches it to one of the teats in 
the pouch the young one then remains hang 
ing there for a longer or a shorter period 
nnd even afterwards when it is able to move 
ibout freely it frequently seeks refuge in the 
pouch which however it ultimately leaves 
for ever 

Uns peculiar mode of reproduction natu 
rdly involves a considerable number of modi 
ficattons in the structure of the sexual org ins 
but on these we do not enter at present 
They are associated with other charictenstic 
features in the general organization with the 
aid of which it is alw lys easy to distinguish 
a marsupial notwithstanding the considerable 
divergences existing among themselves 

We must lay great stress on the fact that 
the marsupials do not form an order in the 
sense in which the word is used with re 
ferencc to the other (the placental) mammals 
but rather a 1 irge group composed of a 
number of divergent types eich of which 
forms an order by itself In this group we 
find carnn ores rodents insect eaters and 
herbivores all well characterized and this 
diversity of types can be understood only 
when vve regard the marsupials of the present 
day as the relics of an old order of things 
in which the entire class of the mammals was 
represented solely by marsupials over the 
whole earth As we ure taught by the facts 


of paKontology the former marsupials were 
the stocks from which on the one hand the 
placentil mammals were evolved while on 
the other hand thur less modified descen 
dams form the marsupials of the present day 
We need not be astonished therefore when 
we observe that these descendants have pre 
served a number of primitive characters and 
that they occupy a v ery subordinate position 
with respect to the other orders of mammals 
The brain and the part of the skull inclos 
mg it are unusually small in relation to the 
bones of the fice and the jaws The brain 
which is itself small exhibits positive marks 
inferring a low stage of development The 
hemispheres are smooth and nev tr cover the 
cerebellum I11 most cases the corpora quad 
ngemina also rema n uncovered only in the 
lai^e species are there to be seen 1 few 
faintly marked convolutions on the hemi 
spheres The corpus callosum which is so 
highly developed in the placental mammals 
consists in this group only of a few umm 
portant fibres The bones of the skull are 
not fused The lower jnv il ways shows an 
inflection of the posterior angle inwards 
This last characteristic feiture does not be 
long exclusively to the marsupials fori have 
also obsen cd it in certain American rodents 
— in the ursons of North America (Erethizon) 
and the Mexican souslik {Spcrmophilus tnexi 
callus') As a jeculiarity of the skeleton we 
may mention the marsupial bones These 
are two bones mostly cylindrical in shape 
united to form a sort of fork which is at 
tached to the pubic symphysis 

The dentition exhibits considerable modi 
fications In comparison to the placental 
mammals the number of the teeth is m 
general very high In the carnivorous and 
insectivorous marsup als we often find an 
extraordinary ni mber of incisors and cheek 
teeth in the former the canines are always 
developed and the number of carnass al teeth 
may be as many as three But although in 
the groups mentioned we find three or four 
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sorts of teeth represented incisors canines 
premolars and molars it ought to be borne 
in mind at the same time that in the herbi 
\orous marsupials we meet with the same in 
stances of reduction in the number of teeth 
and specialization of their structure which 
have been shown to take place in the pla 
cental mammals These modifications affect 
especially the incisors canines and premolars 
and maj lead in the end to the formation of 
a rodent dentition With ver) few exceptions 
the marsupials have four cheek teeth both in 
the upper and lower jaw on each side of the 
mouth while the number of premolars ma> 
be reduced from three the original number 
to t w o or ev en one The forms of the teeth 
' ar> m d '"‘-markable degree but with a few 
rare exceptions the cheek teeth have double 
or treble roots and in this respect are in no 
nw) different from the best characterized 
teah of the placental mammals 
There is however a fundamental distinc 
tion is regards the origin and development 
of the teeth According to the discover) of 
1 lower the distinction between the milk and 
the permanent dentition consists m this that 
onlj a single premolar is exchanged-shed 
ind replaced It does indeed happen for 
example m the case of some kangaroos 
that asm the elephants the front molars are 
extruded b) a rotator} motion of the hinder 
ones is the) grow but a regular exchange 
of the front cheekteeth belong, ng to the 
mlk dentu.cn for others belonging to the 

-manent dentition such as takJplace m 
t dOCS notocCur ^cept 

’ g l ’ S the s,n 8 lc to oth referred to 1 his 

^rrr haraCt - " h,Ch --hate 

,lrc < '' lmct h)1 - n “ !0 " s from 

It ™ f,U ficttttons 

' W -I-catcd too often that , hi 

nalfotn, of lht foot , s tha „ ' “o 

““ nails. 


with a smaller number of toes and with hoofs 
are departures from the primitive t>pe due to 
a onesided development The divergence 
of the thumb or great toe which may proceed 
so far that this digit may become capable of 
being opposed to the others is likewise a 
primitive formation represented from the first 
m a very pronounced manner in all mammalian 
embryos The result is that most of the 
marsupials still retain the original form of foot 
that is five toes with nails and some groups 
such as the phalangers and the opossums 
possess an opposable great toe on the hind 
feet Reduced feet are found espcciall) in 
the kangaroos and kangaroo rats but in these 
animals the process of reduction follows 
another rule than in the placental mammals 
In the latter it is the first digit that first dis 
appears then the fifth then the second and 
lastly the fourth so that at last onl) the middle 
digit remains as in the horses or the middle 
and fourth as in the ruminants In the 
marsupials on the other hand the toes get 
degraded in regular sequence from the interior 
outwards from the thumb or great toe to the 
middle digit so that the kangiroos come to 
rest in leaping on the abnormall) developed 
fourth and fifth digits This is an important 
distinction with reference to the morphology 
of the feet 

The bod) of the marsupials is alwa)S 
covered with thick mostly soft seldom coarse 
hair 

All the other characters belonging to the 
bodil) structure vary considerabl) according 
to the kind of life to which the animals are 
adapted With a single exception the marsu 
pialsareall terrestrial An American opossum 
the)apock {Chcuoncctcs ..arugatus) has feet 
adapted for swimming and lives hke the otter 
or ruher like the vv ater shrews AH the other 
marsupials are climbers runners jumpers or 
burrow ers 

The mental qualities be)ond doubt stand 
on a very low level and do not suffice for the 
stru 3Slc for existence where placental mam 
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mals enter serious!) into competition with the j 
members of this group In captivity marsu I 
ptals generally appear dull minded creatures j 
without curiosity and without interest regard 
mg their surroundings Neither towards man j 
nor towards the companions of their cage do j 
they show the slightest attachment Most of 
them are characterized by an astonishing ten 
acity of life Among the Americans the opos i 
sums have become proverbial on that account 

From the Old World which was formerly ' 
peopled by marsupials this group has dis 
appeared since Miocene times at the present i 
day this old and singular group survives only ' 
in Australia and America In the litter area 
the group is represented only by two peculiar 
genera All the other marsupials belong to ' 
the Australian region most of them to the 
vast island itself the others to the neighbour 
mg islands of New Guinea the Moluccas and 
the Philippines With the exception of the 
dingo a few rodents a few bats and the 
monotremes the whole Australian fauna con 
sisted at the time of its discovery of marsu 
pills which as we shall afterwards sec form 
the oldest stock of the entire class of the 
Mammalia 

We arrange the marsupials according to 
their mode of life as indicated by the structure 
of their teeth and feet and begin with the 
American genera 

THE OPOSSUMS 

(DIDELPH\ IDA). 

The numerous species of this exclusively 
American family are found from Patagonia to 
Canada In the New World they play in a 
measure the part of the insect eaters which 
are poorly represented in North America and 
in South America not at all They form 
only two genera the True Terrestrial Opos 
sums (Didelphy s) and the Aquatic Opossums 
or \ apocks (Cheironectes) w htch are confined 
to South America and resemble the otters in 
their mode of life. 
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The opossums are small nocturnal animals 
which attain at most the sue of a cat but are 
frequently no bigger than a rat or a mouse 
which latter they resemble moreover in their 
general habit The longjsh head is pointed 
the muzzle set with strong whisker hairs the 
eyes rather small the ears on the other hand 
pretty large and almost naked The body is 
pretty long and rests on short legs It ends 
in a long almost naked tail capable of being 
rolled up and mostly scaly like that of the 
shrews Almost all the species make use of 
this tail like the American monkeys to attach 
themselves to branches of trees whenever they 
wish to do so The feet are fi\ e toed the 
toes themsehes free and provided with strong 
hooked claws The animals lay the whole 
sole of the foot on the ground in walking 
The great toe of the hind foot is very strong 
very long and as in the monkeys completely 
opposable On account of the structure of 
this hind hand so to speak these animals 
have sometimes been designated by the name 
of the hand footed (Pedimana) 

The dentition answers to the general char 
acter of that of the marsupials inasmuch as it 
comprises a large number of teeth and more 
over exhibits a remarkable commingling of 
teeth of a carnivorous with those of an insec 
tivorous type In each half of the premaxilla 
there are five recurved pointed incisors the 
middle one of which is usually the largest 
In the lower jaw we find only four such teeth 
The large recurv ed sharp pointed canines rc 
semble those of the fox In each half of each 
jaw there are, in addition both above and 
below three compressed cutting premohrs 
each with a double root and triangular crown 
So far this kind of dentition might pass for 
that of a typical carnivore but in each half of 
each jaw there are over and above all these 
teeth four true molars which all exhibit the 
characters of msectiv orous teeth and especially 
so in the upper jaw where the grinding surface 
presents the characteristic appearance of a V, 
the angle of which is somewhat obliquely 
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directed inwards In the lower jaw the molars 
have each a sharp cusp in the middle with 
two sharp pointed side-lobes 
The dental formula is 5 ■ 1 • 3 - _4 _ ,- 0 
teeth 4 • 1 ■ 3 • 4 

The Yapoefe ( ' Chen onectes variegatus), fig 



extends thence to above the eyes, and taper- 
ing stripes of brown run from the back to 
mingle with the gray of the flanks 
The animal is a native of the whole of 
South America, living on the banks of forest 
rivers. It is nocturnal in its mode of life; 
conceals itself by day in holes, feeds on fish, 
and sometimes gets caught in the nets of 
fishermen The female has a complete pouch, 
which, it may be observed in passing, refutes 
the theory advanced by some naturalists that 
the pouch is due to the adaptation of the 
members of this order to life in arid regions 
How could an animal which leads a thoroughly 
aquatic life possess a pouch if this feature 
owed its origin to a mode of life directly 
opposite? 

As a representative of the terrestrial mem 
bers of this family forming the genus Didelphys 
an illustration is given of the Common Opos- 
sum ( Didelphys virgtmana), fig 249, the 
animal so much detested by the Americans 
This is the largest species of its genus, which 
has been divided into several sub genera 
These sub genera are distinguished either by 
having an imperfect pouch, by having, for 
example, instead of the pouch merely wo 
folds of skin, as in the sub-genus Philander, 
°v ^ a short, naked, and scaly tail, 

this appendage being in most forms, as in the 
species now under consideration, capable of 
eing coiled up. This animal is distributed 
over the whole of North America from Mexico 
to Canada. Its body attains a length of about 
20 inches and its tail is about equally long 
This hateful stinkard has a very sharp- 
pointed head and uncommonly large ears. 

1 he body and neck are strongly built; the 
r is thin and soft, the usual colour a fallow - 
gray- rath er darker on the back than on the 
under parts. 

. a11 th = members of the genus to which 

t e °ngs the opossum leads a nocturnal 
! ' !r > life It is a very good climber, em- 
ploying m climbing principally i, s fore-paws 
nnd ns long rail, bj ,h e latter of which it often 
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remains hinging for a long per od it once 
Birds and birds eggs form its favourite food 
In inhabited districts it often intrudes into the 
farmyards in order to plunder the poultry 
pens and thereby it calls down upon itself the 
wrath of the farmers who pursue it with fury 
Its flesh is bad and diffuses i disgusting 
odour When the opossum is attached and 
wounded it pretends to be dead and rolls 
itself up and then the greatest tortures will 
not suffice to induce it to stir in the slightest 
degree The young of this immal as his 
been well established come into the world 
after a period of gestation lasting only a fort 
night and at birth are blind and without ears 
The new born opossum is only of about the 
size of a pea and its mouth forms a sort of 
tube into which the teat to which it is attached 
fits It rema ns for about two months in the 
pouch which the mother keeps constantly 
closed When it his grown to about the size 
of a rat it leaves the pouch for ever As 
many is sixteen young ones have been counted 
in a single pouch 

The distinction between a camnorous and 
in insectivorous dentition which is so well 
marked in the placental mammils is much 
less pronounced in the marsupials as we have 
seen above in the case of the opossums In j 
the Australian marsupials which are now 
about to engage our attention this comnung ' 


ling of dental characters likewise occurs yet 
we cannot but recognize the fact that a 
dn ergencc of ty pe begins to appear leading 
on the one hand to a perfect camnorous 
dentition and on the other hand to one of 
a purely insectivorous character All these 
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different types we unite m one group on 
which we bestow the name of the Predaceous 
Marsupials 


THE PREDACEOUS MARSUPIALS 

(RAPACES) 


THr POUCHED BADGERS 

(PERAMELIDA) 

The family of the Peramehda or pouched 
badgers is that in whch the dentition most 
closely resembles that of the Didelphy ida but 
the members of this family are d stmguished 
from the latter by thur general habit and the 


structure of the feet The dental formula 
would be exactly the same as that of the 
previous family if a pair of incisors were not 
wanting in the lower jaw msttid of four 
incisors on each side there are only three 
The prcmolars and molars have the same 
form and arc present in the same number yet 
the cam iv orous type of dentition is less marked 
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m the front of the mouth The canines are the act ofleapmg In the hind legs the great 
indeed recurved but are altogether less highly toe (the hallos) ,s entirely absent the second 
developed the lower manors ate inclined and third digits are very thm and united to 
orvvards In the upper jaw the fifth incisor gether as far as the claws the fourth and fifth 
separated from the others by an interval d g.ts on the contrary are well developed and 

T e mT 7 S " f 7“ ** the ' r *" « As » * J-P- 

and, coots as the members of the the ankle (tarsus) is very long The open ng 

genus Perameles are called by the Australian of the pouch in the banTicoofs is behind * 





£ no ™ Bandicoot (P ram l ran a ) 

colonists take m Australia the place of the 
v^hV 77 ° r e,e P^ ant shrews 

77*7 T mb ' e ' n the of a 

npcrmg head running out into a movable 

proboscis large ears (mostly naked) shoL 

.7 'Z one b u s,rang h,nd legs and ion * 

f r ,h C ° 8 ",? b 'v C gmat toe of the hTfeet 

a n'atT,?- ’(K*" butusua "> carn es 
fret and a™ , e three middl = digits are 
Therore 


F 35 ThePiefooedPeram es (Charcfu a n a). 

The spec es represented in fig 250 the 
Long nosed Bandicoot (. Perameles nasuta ) is 
distinguished from its allies by its long pro 
boscis like nose, its large ears and the fallow 
gray colour of its coarse hair a colour dad cr 
on the back than on the under parts It I ves 
like the other bandicoots m the mountainous 
and cool districts of Australia , s social in its 
habits and digs holes in the ground into 
which it darts for refuge when the slightest 
noise is heard I t catches insects m the act 
o jumping and though these form its principal 
food it does not despise juicy roots fruits and 
see s The long nosed bandicoot is 14 inches 
'ong from the tip of the snout to the root of 
the tail and the tail measures about 6 inches 
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The degradation of the feet has advanced cobius fascia/us), fig. 252, of which an illustra- 
still further in the genus Chteropus. The only tion is furnished. It is an inhabitant of the 
species represented in this work, the Pig- south and west of Australia, and attains 
footed Perameles ( Charopus castanotus), 6g. about the same size as the stoat. The 
251, was formerly erroneously denied to have dentition of this pretty little creature is very 
a rail, because the example first found hap- remarkable; it is closely allied to that of 


pened to be maimed 

in this respect ' As t ^ 

regards -the structure ^ v V. 

of the body this ani- t ’ > 

mal is a' bandicoot, ' 

but the fore-limbs are 1 \ 

longer and thinner, } 

and have only two 

long toes with rather 

short claw's. A third 

toe with a short claw 

placed very far back 

is properly only the 

degraded metacarpal 

bone. The long and 

slender hind foot has 

only a single strong 

toe w'ith a solid well- 1 \ 

formed claw'. Two [v* if 

other greatly reduced 

toes with extremely 

minute claws are situ- < ' vSkj 

ated on the outer 

side, another of simi- 

lar form on the inside. 

The middle toe is ac- >v - 
cordingly the only s 3Si 







certain marsupials of 
the Jurassic period. 
In each half of each 
jaw there are six 
molars with several 
cusps on the crown, 
three premolars with 
triangular cusps, and 
a not very prominent 
canine. Then there 
are in the upper jaw 
four incisors, but in 
the lower only three, 
so that the entire 
number of teeth 
amounts to fifty-four, 
a number which is not 
exceeded by any liv- 
ing marsupial. The 
dental formula is 

4 - 1 - 3-6 

3.1 3-6 ^ 

The banded ant- 
eater is a very ele- 
gant creature, with a 
tapering- head and 
pointed paper-comet- 


one that is perfectly developed The tail is I shaped ears Its fore-feet are five-toed, and 


of moderate length. 


the hind-feet carry four free toes armed with 


The pig-footed perameles has long soft hair sharp claws In running the animal carries 
of a dark brownish-gray colour on the back, its long bushy tail as squirrels do The 
rather lighter on the belly; the back of the female has no pouch, but has eight teats 
tail is black The animal inhabits the steppes arranged in a circle. The long thick hair is 
on the banks of the Murray River in New dark-coloured on the back, and passes behind 
'South Wales, builds a nest of twigs, and from a fallow-gray into black. The throat 
appears to feed chiefly on insects. It attains has an ochre-)e!!ow and the belly a whitish 
a length of only about 12 inches in the body, colour; on the sides the general dark colour 


with a tail of rather less than 5 inches. 


is \aricd by light transie 


Between the bandicoots and the following animal lives chiefly on ants, which it snaps 
families stands the Banded Ant-eater {Myraa* up with its long adhesive tongue. 
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THE DASYURE FAMILY 

(DASYURIDA) 

In this family the carnivorous dentition 
becomes more and more pronounced Tor the 
most part these animals ha\ e four incisors in 
the upper jaw three m the lower all close set 
conical and provided with a cutting edge. 
The large recurv ed 
canines are very 
I rominent and the 
four molars ha\e 
several broad and 
sh irp cusps Only 
the number of the 
prcmolars sometimes 
' anes some forms 
for t\ imple the Tas 
■««« n wolf have 
three prcmolars with 
sh irp triangular 
LUS I s others like 
the d isyurcs proper 
have only two of 
these 1 he dental 
formul i is 

4 


10 

46 teeth 

As a represuita 



surprisingly quick in their movements in 
ferocity of disposition they can be compared 
only to our polecats and shrews The smaller 
species must indeed content themselves with 
insects and eggs but the large species like 
the tafa are dreaded enemies of the poultry 
yard they kill for the sake of killing and 
intoxicate themselves with blood They are 
therefore pursued with fury by the settlers 
ho have great 
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‘V th r L S Lnus IWog-rfe wtth forty s,v 
1 \ fi S urL suppled of the largest 
"Pco.es the Brush ta.led Phascosale tht . 
of the names (/>/, fi , 

,r?' ■’’O-eofast.utrre.ssth It 

, resembles the possess, on of a f„ n g 
tmtd he smaller species hut- been 

in a sej irate sul>-genus on which has 

wen bestowed the name of Amechmm The 

mth i ™ lhlc hfy cote-red 

f lur ,l llmj > similar to those 

■» — -c 

,n ™ lk 'to -e,le climbers and 


trouble in protecting 
their poultry against 
these adroit noctur 
nal robbers 
The middle in 
cisors in the upper 
jaw of the members 
of this genus are 
large and recurved 
the canines arc skn 
der and the m my 
pointed molars h ive 
in the upper jaw a 
triangular form like a 
V The short thick 
legs have five free 
toes with curved 
claws only the great 
toe of the hind foot 
has no nail The 
. pouch is sometimes 

well formed sometimes rudimentary The 
tafa ts gray on the back white underneath 
and there ire black rings round the eyes 
The animal defends itself when attacked with 
wi fury and inflicts dangerous bites Like 
the opossum it is endowed with a remarkable 
tenacity of life 

The True Dasyures (Das)urus) hale onl) 
1,10 P rem °lars in each half of each jaw ,nd 
consequently forty two teeth in all The 
hast three man) pointed molars still ret tin 
Ihe inseem orous type especi illy m the upper 
jaw hut the last molar is thin greatl) com 
pressed and transi creel) phetd 

The long bodies tapering heads smtlj 
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stout legs pointed tails soft thick, and blance to the Vivernda and more particularly 
frequently spotted fur, and the whole bearing to the genets The fore feet have five the 
give to these marsupials a striking resem hind ones four toes with strong curved claws 
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These animals creep like Vnemda roam are easily caught in traps The species 
about by night and commit great havoc shown in fig 254 the Vivemne Dasyure 
among the weaker animals. Mental]} how {Dasyiirus *n ernnus) has round white spots 
ever they are not highly endowed and they trregularly distributed over its fur which is 
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brown above and rather lighter beneath The not only in the poultry yards but even among 
animal is fond of roaming about near the sea flocks of sheep on account of the stupid 
shore and hunts principally after poultry ferocity with which it would defend itself 

The Tasmanian Devil (Dasyttnts ut sinus) against men and dogs and on account of 
fig 255 was formerly the terror of the settlers its remarkable tenacity of life Its name 
on account of the devastation which it wrought sufficiently indicates the hatred and terror 

Vob II 68 
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which the animal inspired even though it is 
b) no means a large species measuring only 
about 2$ inches from the tip of its snout to 
the root of its tail which is about 12 inches 
in length 

The Tasmanian devil is an uglj animal 
with a thick head blunt snout compact bod) j 
short stout!) built legs and moderatel) long | 


I tail Its coarse hide is quite black except 
for a white stripe on the breast Its formid 
able dentition comprises fort) two teeth all 
of which are distinguished by their massive 
form They are emphatically the teeth of 
a beast of prey The strong canines are 
sharp pointed the two premolars conical 
Behind the first three molars which are 


flog 


V a The Tt n n in \ 

unu „ t c-.nms.ih .htre follows .he 

' “"’V , “ blrcl “ l l °°»> »hde m rte 
n , : ,k rour ^ 

<• J»' S °f the Tasmanian Wolf ( 7 /./, 



Vuf(r«r »* rjM" fh /„) 

The length of the animal is rather more than 
3 feet exclusive of the tail which is about 
, f ,lm W* The n,I ,s rouni l ,„ d 
•■■pen, to 1 point 1 he ln,r IS short and far 
om i ich the colour i brownish ^riv on 
he buck nther lighter underneath I rom 
‘° f ° ur, «" Wich transverse stnpes 
™eml from the bich down the s,des 

I he animal mh .bits Tasminn .nd Iclds 
nocturni life It is vcr> sensitive to light 
rmcrlj u vvis sprc id over the whole island 
ind dev mi, cd the sheep-dochs of the settlers 
»ho called „ the striped wolf ■ A. the 

zmr mr * * m lnformc.1 t m Inc -rt j e • 

«« ln T ‘ m “ U ^ C t).c n. 
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present day it is restricted to the mountainous 
districts of the interior and is in fict nearly 
extinct It is fierce but stupid and its pur 
suit and destruction are accordingly easy 


All other marsupials are to a greater or 
less extent vegetable feeders and the modi 
fications of their cheek teeth the reduction 
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of their canines and the form of their incisors 
bear witness to this kind of diet The in 
cisors are present in large number only in the 
tipper jaw in the lower jaw there are no 
more than two in each half and these are 
mostly directed horizontally forwards In 
this section we distinguish several groups 
and families 


THE FRUIT-EATING MARSUPIALS 

(CARPOPH VGA) 


In this group there are in all six vertical 
incisors in the upper jaw three in each pre 
maxilla In the same jaw canines are always 
present but these are sometimes absent in 
the lower The number of the molars is 
four that of the premohrs varies The 
great toe of the hind foot (the hallux) is 
opposable The second and third digits on 
these feet are weak and united in a kind of 
sinewy sheath as in the dasyures The fore 
feet are five toed Looking to their nocturnal 
and arboreal mode of life and their general 
h ibit we may say that the Carpophaga hold the 
same position among the marsupials as the 
Prosccnu v.TKWJg' the piaoentsl ensmmsJs 

THE PHALANGER FAMILY 

(PHALANGISTIDA) 

This is a family very rich m species The 
genera and sub genera hav c. been distin 
guished according to the presence or absence 
of a flying membrane and in accordance 
with slight modifications in the dentition 
All the members or this family 1 hav e canines 
in both jaws but in some as in cuscus these 
are at least in the upper jaw sharp and 
prominent while in others they may be 
scarcely distinguishable from the premohrs 

1 The opossums or ihe Australian colon Is. — T* 


The upper molars are quadrangular the 
lower ones oblong they are all composed 
of transverse ridges which project in the form 
of a half moon both to the exterior and the 
interior Premolars and canines are often 
difficult to distinguish From this family we 
select only a few representatives 

The Squirrel Flying phalangcr (. Beltdeut 
or Pclaurns scturcus) fig 257 belongs to the 
genus Petaurus of which Behdeus is a sub 
genus distinguished by having a third pro 
molar in both jaws w hile the other sub genera 
have only two The shape of the head which 
is round short and much expanded behind 
the snout the hrge round eyes the short 
erect ears the soft fur the long bushy tail and 
the patagium or flying membrane stretched 
out between the limbs, give to these creatures 
a marvellously close resemblance to the flying 
squirrels so that the two might from their 
external appearance be confounded with each 
other An examination of the dentition or 
a glance at the pouch or at the feet would 
at once enable us to distinguish the former 
from the latter The slightly dev eloped great 
toe of the fore-feet (the pollex) is opposable 
and so also is the great toe of the hind feet 
(the hallux) which however is very powerful 
and is provided with a flat nail The second 
and third digits are short weak and united 
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together the fourth and fifth on the other 
hand free. The animals sleep by da) and 
go out at n ght in search of their food wh ch 
is of a rather mixed nature consist ng of 
plants insects eggs and even small birds 
The creatures climb and leap with wonderful 
dexterity and at n ght are just as ag le and 
actn e as they are 


sluggish and 
sleep) by day 
The species 
shown in the il 
1 istnt on is of an 
ash) gray on the 
back white on the 
underj arts and 
the edges of the 
plagium It is 
1 n ti\e of New 
South Wales ^ ^ 

I v es soci illy and 
is fond of a sugar) 
d et The body | 



R "C plunge {O 
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side, and by the absence of the patagium 
Like the members of the prev ious genus they 
lead a nocturnal life This genus also has 
been subdivided into several sub genera 
The Vulpine Phalanger ( Phalangtsta ill 
pina) of which an illustration is given (fig 
’’5 s ) is a very common species in the forests 
of Australia and 
Tasimni It 
attains the size of 
a cat Its long 
bushy tail is naked 
on the under side 
only at the tp 
The soft th ck fur 
is of a general 
brownish gray 
colour but on the 
bacl assumes a 
reddish tinge 
while on the 
underparts it even 
inclines to yel 
low the throat is 
rusty red The 
natives make 
mantles out of the 
skins 

Other phalan 
gers like the 
1 cuscus with its 

strong cm nes extend even to the Moluccas 
Ihe Koala or Name (Austral an) Bear 
sometimes called also the Pouched bear tPAas 
ectan/o, nntres) fig 2S9 ls a form that 
C iverges a good deal from this family Like 
the other phalangers it is a good climber but 
it has no tail The bodj is th ekset the head 
thick and rather blunt In „s gat, and m the 
appearance of tts f ur lt resembles a small 
hick coated bear I, s large cars are hKMcn 
> arge th ck tufts of hair the short th ck legs 
hate toes armed „„ h strong chtts and the 
“ c' “ P ecu har structure tth ch reminds 
o' °, f ,hat of p <=« of the chameleons 
n t e ore feet the two inner toes the 
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thumb md forefinger 
other three so tint 
the paw forms as it 
were a pair of pincers 
The great toe of the 
hind feet has no nail 
but is very large and 
strong and can be 
opposed to the other 
toes cither alone or 
along with the two 
adjoining toes The 
dentition is a transi 
tion to that of the 
rodents 1 he two 
middle incisors of the 
upper jaw arc remark 
ably strong and get 
worn by use so as to 
form a keel With 
respect to the corres 
ponding teeth of the 
lower jaw they assume 
thb same position as 


are opposable to the j as well as the canines are \cr> small in the 



Fig »S®.— The V u p ne tTnlinger (Wj/m/i nr / »a) 


lower jaw the litter are 
wanting altogether 
1 he prcmolars hav c 
blunt edges and stand 
in close set rows sep 
arated by a tolcral ly 
wide in ten al from the 
molars The latter 
have a number of 
tubercles arranged in 
the form of a cross 
The animal is gentle 
peaceable and in 
dolent Its colour is 
i dark gray on the 
back rather lighter 
on the underpins 
By night it clambers 
slowly about men 
tally it apjiears to be 
not very highly dc 
\ eloped The female 
carries its young one 


in the rodents The remaining upper incisors | about with it for a long time on i.s back 
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THE HERBIVOROUS MARSUPIALS 

(POEPHAG\) 


The members of this group are above all 
remarkable for their powers of climbing 
The fore legs are v ery much shortened but 
capable of a great variety of movement en 
abhng them to serve as hands The} ire 
always five toed and provided with strong 
claws The hind legs on the other hand are 
\ery long and stoutly built the) carry the 
whole weight of the body hate no hallu\ 
(great toe) and have the second and third 
digits so slim and so closely united that they 
might be taken to be one the fourth d git is 
long and strong and like the fifth carnes a 
sharp claw Of the six upper incisors which 1 
are set far forwards in the mouth the middle 
pair are always the strongest and sometimes 
resemble canines in form The two lower 
incisors are directed horizontally forwards 
The canines when present are always weak 
but usually there ire none at all in the lower 
jaw they are always wanting A wide inter 
vat separates the front from the cheek teeth 
The single premolar is very variable the 
four molars exhibit transv erse ridges 

Dental formula — 3 -- ° -3 — L_i =2 8 to w 
10 1/1 0 


When mention is made of marsupials c\ ery 
one is sure to think first of all of the singular 
forms of the kangaroos so frequently seen in 
our zoological gardens People stare with 
astonishment at these animals with their 
small heads and large hinder parts sitting on 
their two strong hind legs and powerful tail 
as on a tripod looking about them with erect 
ears and perhaps scratching their back with 


their fore paws 1 hey are astonished to see 
them when eating resting on their small fore 
paws and sticking their long hind legs be 
tween the former in order to glide onwards 
and probably still more astonished to see the 
flying leaps which they art able to take first 
resting with their body inclined on their long 
hind legs and outstretched tad and then dart 
mg through the air to a great distance and 
scurry mg through the bushes m a very few 
leaps And they are no less astonished when 
they see the elegant little head of a young 
one peeping forth from out of the pouch in 
front and then after a few glances round 
springing out on the grass dancing Tor 
a little round the mother and afterwards 
leaping back head foremost with the greatest 
dexterity into the pouch vvhenev er any moi e 
ment is made to alarm it 

The kangaroos are in fact wonderfully 
adapted to the and withered savannahs and 
prairies of Austral a They formerly inhabited 
these regions in great herds Excessively 
timid and at the same time rather stupid 
and not very adroit in resisting their enemies 
they nevertheless multiplied rapidly notwith 
standing the incessant pursuit to which they 
were exposed on the part of the natives but 
the advance of the Europeans has materially 
altered the conditions of existence for these 
creatures and at the present day the kan 
garoos have been forced back into remote 
regions into vv hich the bush settlers with 
their sheep dogs and fire arms hav e not y et 
penetrated 1 Besides birds they form the sole 

’ Rerertbetes, m some of Hie pas o aj <3 els of Queensland 
they are s 11 so numerous and de tmet re that the Oneenslatid 
govemtnen offers a reward of SJ for each tangs oo and yf for each 
»a] aby scalp Wallaby s the poputar name for the members of 
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game of these regions and although their other forms the fore legs being almost equal 
flesh and skin are of comparatively little value in length to the hind ones All the toes hav e 
they are nevertheless highly esteemed for the flattened somewhat curved cutting claws 
want of anything better The upper incisors are almost equal in size 

1 he kangaroos graze by day and sleep the canines art v cry prominent and the pre 
by night — the larger species in the bush and molar is of considerable length The body 
in woods the smaller ones in holes dug and the cylindrical tail are each about 2 feet 


b) themselves which 
they line w ith grasses 
and dry herbs' 
Their food is essen 
tially vegetable 
They graze after the 
manner of our cattle 
and a certain herb 
of which the kanga 
roos are particularly 
fond has receiv ed 
from the settlers the 
name of kangaroo 
grass When they 
have torn up the 
grasses or leaves of 
the herbs they sit 
down on their tnpod 
to eat them in doing 
w hich they make use 
of their fore paws 
as hands 

The numerous 
speews hw\e been 
distributed among 
sev cril genera dis 



long The coat is 
dark brown on the 
back light brown 
underneath The 
members of this 
genus have become 
completely adapted 
to a tree life They 
climb well and feed 
on everything that 
they can obtain on 
their airy abodes 
The Rat kangaroos 
or I’otoroos (Hypsi 
pry mnus)may attain 
as in the species 
shown in fig 261 
the Tufted tailed 
Rat kangaroo (// 
pcnmllatus) the size 
of a rabbit or a hare 
but usually as the 
name indicates arc 
wot so large They 
live on the arid hilly 
sav annahs sleep by 


tinguished by differences in the dentition and 
the relative length of the fore and hind legs 
The leist abnormal type is that of the 
Tree kangaroos (Dendrolagus) of New Guinea 
the commonest species of which the Ursine 
Tree kangaroo {Dendrolagttsitrsinus) is shown 
in fig 260 Although its legs and feet are 
constructed on the general type of those of 
the kangaroos the disproportion between the 
fore and htnd legs is not so striking as in 

the gtnuj Ililmalurus, wh ch dowly re'cn b!e Ihe true langaroos 
but are djs ngnlshrel by h»r ng a noleJ muzi e The commonest 
pee «, the hi clt wa id y ts abnut J j f et n length extlu e of 
the t» 1 — Tr 


day tn a warm well lined hole are social in 
their habits and burrow in the ground in 
search of roots and tubers They make use 
of their long prehensile tail to carry herbs 
to their nests The fore paws are shorter 
than m the tree kangaroos and the dentition 
also is considerably different The middle 
incisors are decidedly larger than the canines 
and are sharp and recurved The surface 
of the long premolar is notched with deep 
folds running down from the crown which is 
compressed from side to side The species 
shown m the illustration is browmsh-gray on 
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then, without a moments hesitation, he stooped for- Boomer had taken along the beach and left his 
ward and shot away from the hounds, apparently prints in the sand, the length of each jump was 
without an effort, and ga\ e us the longest run I ever found to be just fifteen feet, and as regular as if they 
saw after a kangaroo He ran fourteen miles by had been stepped by a sergeant When a Boomer 
the map from point to point, and if he had had fair is pressed he is very apt to take to the water, and 
play I ha\e very little doubt but that he would then then it requires several good dogs to kill him, for 
have beat us, but he had taken along a tongue of he stands waiting for them, and as soon as they 
land which ran into the _ ^ swim up to the attack 

sea, so that, on being * ' - ^ " **’ he takes hold of them 


pressed, he was forced 
to swim across the arm 
of the sea, which, at the 
place where he took the 
water, cannot have been 
less than two miles 
broad , m spite of a fresh 
breeze and a head sea 
against him he got full) 
halfway over, but he 
could not make head 
against the waves any 
further, and was obliged 
to turn back, when, be- 
ing quite exhausted, he 
was soon killed 

"The distance he ran, 
taking in the different 
bends in the line, cannot 
have been less than 
eighteen miles, and he 
certainly swam more 
than two I can give 
no idea of the length of 
time it took him to run 








mmm 




Fig 362 . — The \ rllort fooled Rock Imng-iroo {Pitrogale xtltkofm) 


with his fore feet and 
holds them under water 
The buck is altogether 
very bold, and will gen- 
erally make a stout re 
sistarjee, for if he cannot 
get to the water he will 
place his back against a 
tree, so that lie cannot 
be attacked from behind 
and then the best dog 
will find in him a for 
midable antagonist 
“The doe, on the 
contrary, is a very timid 
creature, and I have 
even seen one die of fear 
It was in a place where 
we wished to preserve 
them, and as soon as we 
found that we were run 
mng a doe we stopped 
the hounds just at the 
moment they were run 
mng* into her She had 


this distance, but it took us something more than nat received the slightest injury, but she lay down 

two hours, and it was evident, from the way in and died in about ten minutes. When a doe is 

which the hounds were running, that he was a beat she generally makes several sharp doubles, and 
long way before us, and it was also plain that he then gets among the branches, or close to the trunk 

was still fresh, as, quite at the end of the run, he of a fallen tree, and remains so perfectly still that 

went over the top of a \erj high hill, which a tired she will allow you almost to ride over her without 
kangaroo never will attempt to do as dogs gam so moving, and in this way she often escapes A 
much on them in going up hill His hind quarters tolerably good kangaroo will generally give a run 
weighed w ithin a pound or two of sevent) pounds, of from six to ten miles but in general they do 
which is large for the Van Diemen s Land kangaroo not run that distance m a straight line, but make 
though I have seen larger one large ring back to the place where they were 

"‘We did not measure the length of the hop of found, though the larger ones often go straight 
this kangaroo, but on another occasion, when the away’ — Gould, Mammals of Australia] 
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ROOT-EATING MARSUPIALS 


(RHIZOPHAGA) 

TiT'i " h,ch ,s prctty '» 

263 Wombat 





1 >S S63 —The Broad fron ed 

, 3 , tal1 a ” tI a ,h ‘^ rounded head The 

road paws have five toes with large cb „ s 
adapted for burrowing The dentition ,s „ 
a«ly hhe .ha, of a rodent two strong sha ' 
tael shaped masers f ornl th< _ equ p me „^ r 

below 0 " A^d° f ,heja "’ s both above and 

?=t:edVf s :r:f <d T m " ),8,hc ' 1 

.rot r m C Z S ' SO fas ,n ^ c )'.n d er,vhde P the 
Pans fused together 1 '" V' t "’° Cllmd " Cal 

getner There are no canines 
The dental formula is 1 o 1 4 
T , t o i 4 - 2 4 teeth 

-P^tr^'^^odimentof 
^ ' ra,her of apathy With their 


Wooib»Ufl» ubmp! /„„ ^ 

broad burrowing paws they dig out holes ,n 
the earth in which they remain by day by 
night they walk out at a leisurely pace in 
search of their food 1 hey offer no resistance 
to ,» treatment they are obstinate in their 
■"difference yet they sometime^ become fun 
OUS without any apparent cause They are 
content with any sort or food and endnre 
captu itj very well I n Australia them flesh 
is esteemed as highly palatable The coarse 
IS of a bright yellowish grey colour „ 

JJ'" " olea “ from the pen, or innous 

thorn who have written on the wombat the eatl. 
eat of „h„„ a,, Mr Bass Coll „ss 
,ho„ 1 V ° mbat sa P“ Mr Bass ,s a s ,„,t thict 
four 'T d and ri,h " m “ ,,ve quadnped Its 
figure and movements strongly , em „d one of those 
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of a bear, its pice too, is hobbling or shuffling and 
not unlike the awkward gait of that an mal In 
disposition it is mild and gentle but it b tes hard 
and becomes furious when provoked and then utters 
a low cr> between i hissing and a whizzing sound 
which cannot be heard at a greater distance than 
thirty or fort} yards. Mr Bass chased one of these 
animals lifted it off the ground md laid it along 
his arm as if cart} mg a child It made no noise 
nor any effort to escape not cien a struggle Its 
countenance was placid and undisturbed and it ex 
hibited no discomposure, although in the course of 
a mile walk it was frequently shifted from arm to 
arm and sometimes laid over the shoulder, when 
however he proceeded to secure it by t}ing its legs 
while he left it to cut a specimen of a new wood it 
became irritated whizzed kicked and scratched 
most funousl} and snapped ofT a piece from the 
elbow of Mr Bass s jacketavith its powerful incisors. 


Its temper being now ruffled it remained implacable 
all the way to the boat ceasing to kick and struggle 
only when qu te exhausted 

Mr G Bennett in his llandertngs speaking of 
one of these animals kept in a state of domestication 
at Been in the Sumat country states that it would 
remain in its habitation till dark it would then come 
out and seel for the milk vessels and should none 
be uncovered it would contrive to get off the covers 
and bathe itself in the milk, drinking at the same 
time It would also enter the little vegetable gar 
den attached to the station in search of lettuces for 
which it evinced much partiality If none could 
be found it would gnaw the cabbage stalks without 
touching the leaves. Although this animal is very 
numerous in the most d stant parts of the colony 
it is difficult to procure from the great depth to 
which it burrows — Gould Mammals of Austra 
'*1 
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The geographical distribution of this group 
is very simple The wombats and the mem 
bers of the genus Myrmecabius ire entirely- 
confined to Australia and Tasmania the 
dasyures the pouched badgers the kangaroos 
and the phalangers on the other hand extend 
beyond this centre both to the north and west 
into the islands of the Eastern Archipelago 
of which Celebes and New Guinea form the 
nuclei The non placental mammals might 
thus be regarded as an Australasian peculiarity 
were it not for the existence of the opossum 
family in America from the Hudson and the 
Missouri through the whole of the United 
States and Mexico to the southernmost point 
of the South American continent Only the 
Old World at the present day has no marsu 
pials to show 

Yet the Old World has known marsupial 
forms and that in \ ery early geological epochs 
In order to follow the chain of the marsupials 
back to the oldest representatn e of the group 


we must first consider the Quaternary forms 
which like their allies of the present epoch 
were confined to the Australian and American 
regions 

yhe. bone caves of Brazil and the United 
States have yielded a number of species of 
opossums closely allied to the true opossums 
of the present day, if not identical with these 

Thfe Myrmecobu Peramehda and Phalan 
gistida have not yet furnished any Quaternary 
or older remains 

The genera Thy] acinus and Dasyurus are 
represented in the Quaternary strata of Aus 
tralia There has been found moreover 
a genus Thylacoleo of the size of a lion 
which is regarded by Owen as the largest 
of the carnivorous marsup als but by Flower 
and ErafTt on the contrary, as a vegetable 
feeder standing between the kangaroos and 
the phalangers In any case we must await 
further investigations concerning this extinct 
t>pe 
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Further the wombats are represented by 
a species which attained the size of a tapir 
while the still surviving species are only about 
equal to a peccary in size 

But the most remarkable types yielded by 
the Quaternary strata belong to the family 
of the kangaroos Both the kangaroos proper 
and the rat kangaroos have left remains m 
these strata The genera Protemnodon and 
Sthenurus which have been found on the 
island of Australia have great similarity to 
the tree kangaroos which at the present da) 
are confined to New Guinea But the most 
curious forms are unquestionabl) Diprotodon 
and Nototherium The latter genus has teeth 
with elevated transverse ridges like the knn 
garoos the tapirs and the Dinothenum but 
these ridges were very high and sharp The 
skull of this animal preserved in the British 
Museum is upwards of 3 feet in length and 
the bones of the limbs give evidence of their 
having belonged to a long legged animal with 
a loner fore leg capable of being to some 
extent twisted round like that of the majority 
of the marsupials of the present day The 
lower jaw has a well marked inflection of the 
posterior angle This animal must ha\ e been 
at least as large as an elephant 
The no less colossal genus Nototherium 
appears to have had no incisors and its 
cheek teeth perhaps resembled those of Dip 
rotodon In the remains that ha\e come 
down to us they are unfortunately worn away 
to such a degree that no conclusion can be 
drawn as to the form of the crowns 
We thus see that the Quaternary strata of 
America and Australia stand tn exactly the 
same relation to the fauna found in the same 
regions at the present daj as the extinct and 
h\ mg placental faunas do to one another m 
other lands The extinct genera and species 
are in general considerably larger than the 
sunning species The geographical Imits 
hate remained the same for in America also 
the Quaternary opossums advanced farther 
to the north than do those of the present da) 


In the exclusively Australian Quaternary 
strata only marsupial forms have been found 
among mammalian remains If now we 
take into account the fact that at the time of 
the discovery of Australia that great island 
contained in addition to marsupials only a 
few rare bats and rodents which were per 
haps accidentally introduced by man and that 
moreover in the Australasian region we meet 
with some other monodelphian or placental 
forms only in the districts of Celebes and 
New Guinea which are inhabited by a mixed 
fauna we are necessarily driven to the con 
[ elusion that the underlying strata can contain 
nothing but marsupial remains and that per 
haps we shall some day discover in Australia 
evidences of an evolution such as we find 
traces of in other regions in the case of pla 
cental mammals in Tertiary times The 
marsupials of the present day would thus 
be only the remains of those old faunas which 
have preserved the marsupial character in 
Australia through the Cretaceous period 
while in other regions of the earth the trans 
formation of non placental into placental forms 
was accomplished during that geological epoch 

We ma) tndeed be led to such a conclu 
sion in another way when we consider that 
the placental mammals are already repre 
sented m the earliest Eocene strata by a 
certa n number of types which cannot be 
derived from one another when we bear in 
mind further that the Tertiary strata tn Europe 
have hitherto yielded but few remains of 
marsupials and that the Cretaceous strata 
hn e up to the present day revealed no traces 
of mammals whatever and when we remem 
her finally that the oldest known mammalian 
remains belong mostly if not exclusively to 
the marsupials 

The genus Perathenum which is repre 
sented b) several species m the Upper Eocene 
of France and England as well as in the 
Lower Miocene of Auvergne is not very 
different from the opossums of the present 
daj and may without hesitation be referred 
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to thit group Very probably other ancestors 
of the opossums will jet be found in America 
still it remains a noteworthy fact that the 
family is restricted to America and is not 
represented in Europe subsequently to the 
Middle Miocene 

But we must not lay too great stress on 
the resemblance between the Tertiary Euro- 
pean marsupials and those of America Re 
cent investigations of Lemotne have shown 
that the genus Plagiaula\ still lived in Tertiary 
times in the neighbourhood of Reims This 
genus has incontestable affinities to the Aus 
tralian rat kangaroos of the present daj and 
we shall return to them again w hen speaking 
of the Jurassic marsupials 

The earliest mammalian remains of any 
kind are small teeth which are found in the 
transitional breccias of the New Red Marl 
(Keuper) belonging to the Tnassic strata of 
Degerloch near Stuttgart and in a bone 
breccia near Frome in England manifestly be 
longing to the same period To these remains 
the name of Microlestes has been given 
These isolated small teeth resemble most 
closely those of the genus Myrmecobius among 
still living forms and those of Plagiaula\ 
among extinct genera and on account of, 
tins resemblance these remains have been 
regarded as belonging to a small insectiv 
orous marsupial A lower jaw found in 
North Carohnd and referred to a marsupial 
called Dromalhenum sy l tslre is much more 
complete it show s seven three cusped molars 
three sharp pointed premolars a slender 
canine and three incisors placed at some little 
distance from each other 

These teeth thus seem to indicate an msec 
tivorous marsupial resembling the still sur 
vivmg genus Myrmecobius and the fossil 
Spalacotherium of Purbeck 

We thus see that without doubt it is the 
insectivorous type of dentition that is most 
clearly developed m the oldest mammalian 
teeth We may well lay special stress on 
this point which seems to us to be of peculiar 


n 

importance for vv ith regard to the form of the 
crown with several sharp peaks and the dis 
tinction between the different sorts of teeth 
molars premolars canines and incisors the 
insectivorous is not inferior in richness to any 
other The dentition in all the other orders 
of mammals appears rather to be a modifi 
cation or degradation of some kind or other 
of the original insectiv orous dentition and at 
the most we can point to the more complex 
internal structure of certain dentitions as in 
stances of a higher dev elopment The con 
siderable number of the teeth would rather 
appear to connect these primitive dentitions 
of the old marsupials with those of the reptiles 
If we assume that the Dromitherium had the 
same number of teeth in both jaws then the 
total number of teeth belonging to it would 
amount to fifty six and even this number is 
exceeded by that found in the Thylacotherium 
(Amphithenum) of the- Jurassic period in 
which the like assumption would give a total 
of sixty four teeth 

The Stonesfield Slates belonging to the 
Lower Oolitic strata of the Jurassic period 
have yielded many highly interesting lower 
jaws some of which (Amphithenum Amphi 
lestes Phascolotherium) still show the msec 
tiv orous typeof dentition along with thecharac 
teristic indexed angle of the lower jaw of the 
marsupials while the genus Stereognathus 
again presents a quite different character 
The fragment of the falter that has been pre 
served has three molars with crowns which 
seem to indicate rather a herbivorous or an 
ommv orous animal According to Ow en these 
teeth differ considerably from those of all other 
living or extinct mammals known to us 
The form most closely resembling them is 
found in the second lower molar of Pholophus 
zitlpiccps a small hoofed animal of the London 
Clay (Low er Eocene) w hich again is connected 
through the genus Hyracotbenum belonging 
to the same strata w ith the Palceotherida of 
the Upper Eocene Other naturalists profess 
to discover a certain resemblance between 
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the teeth of Stereognathus and those of the 
still In mg koala 

It is important to observe further that the 
hoofed mammals at least as regards their 
dentition are descended from an animal be 
longing to the Jurassic period whose marsu 
pnl character is not indeed perfectly demon 
strated but is nevertheless highly probable 

A mde gap separates the marsupials of the 
Stonesfield Slates from those of the dirt 
bed of the Purbeck strata Geologists still 
dispute not indeed about the relative position 
but ajbout the classification of these strata if 
they are referred to the Jurassic system then 
they form its uppermost story if on the 
other hand they are referred to the Creta 
ceous system then they form its base But 
whichever of these two systems they be as 
signed to the fact remains that between those 
Purbcck strata and the lower members of the 
Tertiary series there lies the whole extent of 
the Cretaceous sjstem which has hitherto 
appeared to be altogether devoid of mam 
malnn remains 

In Hie cim of most of the jatvs found m 
the I urbeck region the marsupial character 
IS unequivocal!) demonstrated by the occur 
rcncc of the indexed angle of the loner jaw 
m the case of the others it appears to be 
p aced bejond doubt by the great simdamy 

the teeth to those of actual matsup.als of 
the prt.cn. da, In general the .nsec, .serous 
)P till pret ails Spalacothcrium Ambto 
thenum Peralcs.es Stjlodon Dalodon are 
characteristic insect, tores Tnconodon Tm 
canthodon alreatl, present more resemblance 

,hc Tasman, an ttolf a htmg 

marsupn, form as the reader at, II remember 
° > lhc f " us Plagiaulax presents a 
xcepuonat „pc Uh.le Otteu refers n ,„ 
he carmtorous mammals and ranks it „„ h 
the genus Th)laco!eo of the Quaternarv 
other uitestigators'regarj 

the U , Ungaroos I" the strata of 
,hC ■>- joming Ameno 


corresponding to the Purbeck Beds of Eng 
land still other remains have been found 
some of which (Ctenacodon) are allied to 
Plagiaulax and others again (Dryolestes 
Tinodon) appear on the contrary rather to 
be insectivorous in their relations 
At the end of the wide interval of the 
Cretaceous Period there at last appear in the 
Upper Eocene and Lower Miocene of Europe 
besides Plagiaulax the genus Peratherium 
allied to the opossums and the genus Gale 
thylax both of which may be regarded as 
sub genera of the present Didelphyida The 
smaller species of the latter still retain a per 
feet insectivorous dentition while in the larger 
species the shortening of the inner cusps or 
peaks in the molars indicates a relationship to 
the carnivorous teeth provided with a heel 
such as is seen in the martens and Viverrida 
With respect to the dentition we should 
thus be able to establish the existence of an 
almost unbroken chain of insectivorous mar 
supials stretching down from the earliest period 
in which there are any mammalian remains 
whatever to the present day though in doing 
so it would certainly be necessary to note the 
tendency to a bunodont dentition manifested 
•n the genus Stereognathus of the Stonesfield 
blates and the tendency to a carnivorous 
dentition that appears still later in the remams 
found in the Purbeck strata The dentition 
of Plagiaulax might even be regarded as 
representing a peculiar type which would 
lead up either to the rodents or to elephants 
he different views that have been put 
torward regarding the transitional forms of 
entition such as are represented by the 
genera Stereognathus Plag.aulax and Thj 
lacoleo show that these are indeterminate 
equivocal types from which different forms of 
entition with well marked characters might 
be developed that m other tiords the, are 
collect e tjpes exhibumg a umon of char 
actors which after® ards come to be separated 
not cr trait in the organization also 
deserves to be noted 
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A large number of the present day marsu 
ptals are hand footed that is ha\e the great 
toe of the hind foot {the hallux) capable of 
being opposed to the other toes w hereby a true 
hand is formed at least as regards function 
The phalangers the koala and abov e all the 
members of the opossum family are distin 
guished by such a structure of the hind feet in 
general accordingly those genera and families 
which have retained the insectivorous tvpe of 
dentition It must of course be admitted that 
it is very far from being the case that all insect 
eaters exhibit this character the genus Myr 
mecobius with its very pronounced inscctivor 
ous dentition has only four toes on the hind 
feet but except for the peculiar modification 
seen in the kangaroos most marsup als hav e 
fiv e fret toes on the hind feet these toes being 
provided with curved mils or claws There 
are however some genera in which the 
thumb or great toe carries a flat nail On 
account of these characters the marsupials 
were formerly even placed among the Ungui 
culata (nailed mammals) beside the rodents 
or the edentates and this error is still clung 
to by some naturalists who concern them 
selves more with toes and nails than with all 
the other parts of the structure 

So far I bel c\ e no fossil remains ha\ e 
been found which could give an) exact know 
ledge of the structure of the foot of the old 
marsupials but from the close relationship 
existing between the genera Pcrathcrium and 
Galethylax on the one hand and the opos 
sums on the other hand we may probably 
conclude that these Eocene genera were 
likewise hand footed and the insectivorous 
character of still older genera leads to the 
presumption that they were at least clawed 
mammals if not likewise hand foot* d 


In consideration of these facts we come 
therefore to the conclusion that fiv e toed feet 
and indeed feet with free nailed toes may 
with the highest probability be regarded as 
the pnmitiv e t) pe of mammalian limbs, and 
that all other forms of limb have been 
dev eloped out of this form I f this conclusion 
is correct it follows further that five toed feet 
constructed on this type indicate no advance 
but are an inheritance from long extinct 
ancestors The very probable existence of 
hands in the Eocene opossums likewise 
proves to us that the "hand, is an original 
structure and not the last result of a continu 
ous process of development leading to a 
higher and higher degree of perfection The 
only thing that can be urged with any force 
against this supposition is the fact that in the 
marsup als the hand is restricted to the hind 
I mbs But we meet with a sun lar pheno- 
menon in the j rosimians and monkeys which 
arc pre eminently the climbers among the 
placental mammals these having the hands 
of the hind limbs much better developed than 
those of the fore limbs 

Our examination of the limbs thus leads us 
to the same conclusions as the consideration 
of the dentition the seemingly more highly 
developed forms are the original and inherited 
ones the simpler forms on the contrary the 
result of a later adaptation 

We can thus sum up our invest gations 
regarding the marsupials by the statement 
that they are the oldest known mammals and 
that their present ge-ographical d stnbution 
m connection with that of the oldest represen 
tatives known to us docs not show their 
derivation from a single pnmtivc type but 
ruher j rov cs that thev hav e sj rung from 
many roots 
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(MONOTREMATA) 


Non placental mammals n thout 
a common chamber (doata) 
bones. 


true teeth 
They ha\< 


' ' h ' he E "" Bl “ d “™“y opm n« along , ith the rectum into 
ne ther niarnip al pond, nor teats but have m Ik gland, and marsup al 


This order conststing only of two Austra 
S'"®* th = duck mole and the echidnas 
represents beyond doubt the lowest stage of 
degradation that can be reached by the mam 
malm,, type The structure of these remark 
a C exl " bts >» many points of 

resemblance to the marsup, als but there are 
«her characters pecultar to them winch seem 
to hatebeen denved from rep, ties amphtb.aus 


or fishes 

The smooth brain of these animals ,s even 
less developed than that of the marsupials 
and has like tha, of the latter an imperfect 
corpus callosum and simple corpora quadr, 
Semma with scarcely observable f urr „„ s 

altorJT “ Sma " aad ' he ears 

altogether naming The si, t like external 

openings of the ears can be opened Tn d 

of°the skulfb “"“V" p,casl "' e The bones 
he skull become fused as the birds a cry 

mn oraT '“' h -.her altogether „a„? 
"R ? 35 ,n the duck mole 

B'ruie ol the monotremes comes rn 
t at of the above mentioned loners ertebrate,' 
The mouth has the form of a beak m he 
duck mole flat and blunt m the echidn 
ntWr l0n " “ d I— I and „ „ 0 , tZ 


almost al] other mammals clothed with fleshy 
hps but v ith a horny covering The struc 
ture of the sexual organs is quite peculiar 
he ovaries produce large eggs but that of 
the right side is as in the birds degraded 
There is no true uterus The egg remains 
a long time in an enlargement of the oviducts 
which open separately along with the urinary 
acts into a common canal the urmo genital 
cana which in its lower part receives also 
e rectum and thus forms a cloaca with a 
^ngle opening to the evtenor Such a struc 
re which exists also in the amphibians 
reptiles and birds is found also in the em 
bryos of the other mammals m which how 
e\er it disappears m the course of develop 
ment 1 

The monotremes have fixe toes on all 
ur im s On the ankle of the hind foot 
(the tarsus) there ,s a sharp horny spur sup 
pone y x feu tiny bones and this spur 
""gh.t he regarded as a sixth toe In the 
females this spur ls only rudimentary In 
e males ,,,s traversed by a canal leading 

foot 3 Ta a " d ly '" S ben<r,,h thc skm of the 
b« g ThC tr “ e r “ nctlDn of > b ls spur which 
been erroneously regarded as a venomous 
"capon is not yet known 

eso^'u TT “ h “ bce " definitely shown 
^ bj 11 •>nd Caldwell that the 
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monotremes lay eggs similar to those of rep 
tiles and birds These eggs ha\ e a thin but 
yet calcareous shell and are carried about for 
a time in a depression of the skin Into this 
depression open several canals belonging to 
glands which secrete milk and which accor 
dingly are true milk glands but which form 
no projecting teats In the duck mole the 
egg pouch forms a longish fold of the skin 


which after the escape of the young one 
from the egg becomes so reduced as to be 
scarcely recognizable and is seized hold of 
by the young one with its broad beak in 
sucking The young of the echidna on the 
other hand is lodged in a round brood pouch 
in which it buries its head with its still short 
beak seizing hold of the bottom of the pouch 
along with the gland openings which are 



found there Here accordingly we see a 
transition to the formition of a complete 
marsupial pouch 

Concerning the development of the young 
m the egg we possess so far no observations 
In anycise they escape from the egg while 
still in a very imperfect state of development 
The youngest specimens which have been 
found were still without hair the eyes were 
closed and concealed by the skin on the 
short limbs the fiv c toes are however already 
recognizable and in the males also the spur 
I he beak of these young ones is very short 
in the duck mole roundish in the echidnas 
more elongated The large thick tongue 
reaches to the point of the beak and ap 
patently plays in sucking the part of a 
piston 

The two genera forming this order are so I 
different in their bodily structure that they | 

YOU 11. 


must be regarded as representatives of dif 
ferent families 

The Water Mole, Duck mole or Duck billed 
Platypus 

This the sole known species (O/tu/hoi hjn 
chits pat adoxtts) fig '>64 is a native of 
Southern Australia and Tasmania It may 
attain a length of about •»o inches and pre 
sents a very singular appearance The body 
is rather long compact and almost every 
where of the same thickness It rests on 
short masstv c legs and ■carries a Hat broad 
tail which is only slightly covered with hair 
and that only on the under side The body 
which resembles that of the sea otter is 
covered with a short thick grav down inter 
spersed with numerous coarse hairs of a 
brown colour these hairs being pretty long 
on the back where they almost form a sort 
w 
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of spines On the under pnrts thet are finer 
and somewhat silky and the down hair in 
those parts is rather lighter in colour The 
nurture of these two hues produces a taned 
play of colour The legs are so short that 
tile animal in walking or running actually 
drags its body along the ground They 
hate file toes with strong burrowing claws 
^ broad web unites the toes of the fore feet 
and projects so far bey ond them that the nails 
appear to rest on the web itself the free edge 
of which folds back when the animal burrows 
in the ground The spur on the hind feet of 
the males is large and curted backwards 
On the body thus adapted for an aquatic 
mammal there ,s set a head whieh might 
rather be compared with that of a duck than 
that of a mammal if it had not ham or rather 
a soft down on its hinder part Here are 
seated the very „ny eyes on the upper sur 
kmc of the skull but directed forwards while 
t httle further back may K obsened the 
openings of the cars which as already men 

ioned -he creature has the power of closing 

pleasure Half the length of the head ,? 
occupied by the flat horny, broad ended bonk 
the form of which reminds us of that of certain 
ducks It IS Separated from the hairy part 
he head by a homy protuberance clpSble 

tnls are*, 1ld blck and ospanded The nos 
are pi iced at the end of the beak which 
by i horn, but re., sens,,, to 
.P TI,C ' 0 '' cr J1 " 15 much -arrower than 
•he opper hut has a form adapting , t „ 

into the Iatier Tar back the momi, may 
he seen the thick horn, and wan, tongue 
two of the warn resemble sharp., minted U e“h 

Side of the base of the skull a 

lower yaw there n a depression »„h a 

rcnculateil bottom in which there ,s a wan, 
eminence formed of horn, fibre, so ,h‘ 

i the animal 

cu d hll bur long horn, flattened ,e t ,h 

‘i *h». tick of the mouth 


The singular creature leads an aquatic life 
It excavates for itself burrows of from 20 to 
25 feet in length 1 on the banks of quiet 
streams and creeks where there is a muddy 
bottom The entrance to these burrows lies 
under the water Many side galleries are 
given off in the course of the mam burrow 
which ultimately leads to a chamber some 
times found to contain the female with her 
unshapely young The latter are proved b) 
the contents of their stomachs actually to feed 
on mill As a rule the duck mole leaves 
its burrow on the approach of night yet it 
sometimes tumbles about in the water even 
b) day It swims and dives admirably and 
gropes about in the mud with its beak On 
the whole the duck moles appear to be of 
a lively and peaceable disposition the young 
ones especially appear to be fond of playing 
together and their behaviour shows them 
to be possessed of a keen scent and acute 
hearing They dive at the slightest sound 
Specimens of these animals have been kept 
tn captivity for a certain length of time but 
since their habits were not known the) have 
ultimately either escaped or been drowned 
or ha\ e died of hunger 

[Dr Bennett a naturalist who visited Australia 
10 * l ^ e P resent century hiving 

procured two young specimens of the duck mole or 
mi angong as it is called by the natives by d gging 
icm out of a burrow 35 f ee t m length was able to 
make some intercstmg observahons on the r be- 
auour The little animals appeared often to 
dream of swimming he says for I have frequent 
> seen their fore piw s Jn movements .fin the act 
ir placed them on the ground dunng the daj 
mej ran about seeking some dark corner for repose 

hud U T\ PUt m 3 dark placc or m a box they 
'^ted th r CUCS Upas s0 °" as the) became a 
httle reconciled to the locaht, and went to sleep. 

, . f l,sual b reposed side by side looking 
^ r a,F ° f rurrecI k aIIs and surly httle growls 
. ' r ° m ,hcm " hen disturbed, nevertheless 
n very sound asleep they might be handled and 


‘ u " ne * “ 1 cfa Utu . . 
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examined without evincing any signs of announce 
One evening both the little pets came out about 
dusk went as usual and ate food from a saucer and 
then commenced playing like two puppies attacking 
each other with their mandibles raising their fore 
paws and tumbling one over the other 
In the struggle one would get thrust down and at 
the moment when the spectator would expect it to 
rise agun and renew the combat it would com 
mence scratching itself its antagonist lookin: 
and waiting for 
the sport to 
be renewed 
When running 
the> were e\ 
cccdingly am 
mated their 
little eyes glis 
toned and the 
orifices of their 
ears contracted 
and dilated 
w ith rapid ty 
Their 
eyes being 
placed so hgh 
on the head 
thc> do not see 
objects well in 
i straght line 
and consequently run against everything in the 
room during their perambulations spreading con 
fusion among all the 1 ght and easily overtumablc 
articles. 

At first I was inclined to consider them as noc 
turnal animals but I afterwards found that their 
time of leaving their resting place was exceed ngly 
irregular both during the day and n ght They 
seemed however more lively and more disposed to 
ramble about the room after dark generally com 
mcnctng about dusk but all the r movements in 
this respect were so very capricious that no just 
conclusion could be drawn further than that they 
were both night and day animals preferring the cool 
and dusky evening to the heat and glare of noon 
I have often found one asleep and the 
other running about at the same period of the dav 
the male alone first lew mg the nest, and the female 
remain ng asleep he would after feeding and run 
nmg about for a short time return curl h mself up 
and sleep and then the female would leave in her 
turn. Although however they thus frcquentlv left 


the nest alternated at other times they would «ud 
denly go out together 

It was very curious to *ce the uncouth J tile 
creatures open their mandible like lips and vawn 
stretching out the fore paws and extending the webs 
of the fore feet to their utmostevpanston A hi ot h 
this was natural yet not being m the habit of see 
mg x duck yawn it lnd the semblance of be n » 
perfectly ridiculous It often surprised me how 
I they contrived to reach the summit of a book case 
or any other 
elevated p ccc 
of furniture 
This was at last 
d scovered to 
be effected by 
the an mal sup- 
porting ts bad. 
against the 
wall placing its 
feet aga nst the 
book case and 
thus by means 
of the strong 
cutaneous mus 
clcs of the hack 
anl the claws 
of the feet con 
tm mg to reach 
the top v ery e\ 
peditiously They often performed thi mode of 
climbing so that I had frequent opportune es of 
witnessing the manner in which it was done The 
food 1 gave them was bread soaked in water 
chopped egg and meat m need » cry small Although 
at first I presented them with milk they did not 
seem to prefer it to water — Dennett If an lentils 
of a A aim ihst in Australasia ] 

The Echidnas 

Of the genus Echidna several species are 
known That shown in fig 263 the Long 
spined Echidna or Porcupine Ant eater (Etftld 
na ft} sir tv iacuhah)) inhabits the mountains 
of South Australia and is distinguished from 
the Short spined Echidna (/" setom) of Tas 
mama bv the possession of black pointed 
spines which taper umformlv to their i\trcm 
ities while those of the latter species arc 
thickened in the middle and have white 
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points Perhips ev en these species are merely 
local v vneties In recent years however 
Gen ais has described a third species belong 
ing to Ikew Guinea with a relatnelj longer 
beak which is curved downwards and this 
species he has erected into a new genus giving 
to it the name of Acanl/ioglossrts {h uynu 
From these discoveries it would appear that 
the familj of the porcupine ant eaters has a 
much w ider geographical distribution than that 
of the duck moles In its external appearance 
the long spined echidna resembles a large 
hedgehog with a long beak and a rudimen 
tary tail The head with the exception of 
the beak the neck bellj and feet are set 
with thick silk) bristles which are m general 
short but are specially well developed round 
the silts forming the external openings of the 
ears The beak may be compared to that 
O a snipe It is as long as the rest of the 
head and a little arched In , ts f ront part 
vre situated the nostrils and its under s,de 
is grooved so as to allow free play for the 
long norm like tongue which is flattened and 
covered with a horny lajer The lower jaw 
is remarkablj thin and so surrounded bv the 
horny envelope of the beak that onl) a very 
small opening remains for the moulh an 
opening onl) just sufficient to allow of the 

mg o7,r 7 t0ngl,e Ab0 ' e th = °Pen 

Of teeth here ,s not the slightest trace 
The animal feeds chiefly on ants These ,t 
procures by means of us tongue which is 
, 1>S , b< T' cm ered a viscous secret, ou 

w „I h \ blCl ' ™, d , S ' deS ° r ,hc bod > oov ered 
"' ,h sh “ rt sol'd shvrp pointed spmes ^ 
tween which are sa numerous bristles The 
animal can noil , IS clf up , ball ],kc 
our hedgehog bu, prefers ,o burrow 

h , Br °'" Kl 10 oscape from ,cs enemies The 
feet arc essemiallj burrowing fee, I„ th ' 
whole class of .he Mammal , a There ,s perhap! 
no other species with so strong a shmdd7 


girdle a humerus so much flattened or pro 
\ided with such prominent ridges for the 
attachment of the muscles The fore feet 
form a broad spade like implement the five 
toes are armed with very long flat claws the 
hind feet are narrower and longer and in 
them the second toe is the strongest The 
spur of the male attains a considerable size 
and the marsupial bones ire likewise well 
developed The short tail is hidden under 
two bunches of spmes 
The porcupine ant eaters prefer the dry 
w oods of mountainous regions up to a height 
of about 3000 feet or more so long as they find 
plenty of ant hills They lead a nocturnal 
life sleeping by day in holes In attacking 
an ant hill they first dig a hole in it and then 
insert their viscous tongue to draw it out 
again covered with ants Like the arma 
dillos they dig their way under the ground 
with remarkable rapidity and hold on with 
such firmness to a hole that they have once 
begun that it is only with the greatest diffi 
culty that they can be torn awa> from it 
he> are indolent and in captivity generally 
gentle creatures Young specimens have 
been brought to England and fed at first 
with milk afterwards with hard boiled eggs 
mbbed down Them flesh ,s sa.d to be pretty 
good The> are very tenacious of life In 
the museum at Geneva there is a skeleton of 
1 P° rcu P ln e dr, t eater showing the marks of 
-i blow with a sharp instrument which divided 
e'ght ribs m a line parallel to the line of the 
ick This enormous wound afterwards be 
came perfect healed for one can see that 
the broken ribs arc re united by means of 
new bone substance 


geographical distribution and 

ORIGIN OF THE VIOkOTREVIES 


The geojiraph'ca 1 distribution of ,he mem 
s o t is group is remarkably simple 
The) ire essemnllj Austral, w type 
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The duck mole u> entirely confined to Aus 
train and Tasmania the porcupine ant eaters 
on the other hand as recent discos enes has c 
shossai extend to Ness Guinea 

In contrast to this the origin of these crca 
tures is very obscure The paleontological 
data bearing on the question are limited to a 
few remains of an echidna which haie been 
found in the Quaternary strata of Australia 
This poverty of fosstl remains combined ssith 
the loss organization of the creatures has 
called forth the most singular speculations to 
sshich sse must devote a fess ssords 

First of all sse cannot fail to be struck by 
the insufficiency of the dental ssstem The 
echidna like the mams has no teeth at all 
and it is noteworthy that it approaches the 
latter animal also in the structure of the j isss 
tongue, and nails, besides resembling it in the 
nature of its food The duck mole possesses 
a fess homy plates sshich in respect of their 
structure may perhaps be compared ssith the 
teeth of certain fishes This reduction of the 
dentition must certainly be pronounced an 
acquired character due to a long process of 
modification for all old mammals possess a 
scry complete dentition and also in general 
more teeth than their descendants 

Now the skeleton exhibits the closest af 
ftnity not only to that of reptiles and birds 
but also to that of amphibians in addition to 
sshtch it has certain marsupial characters 
We cannot here enter into the details of 
these reluionships the exposition of sshich 
ssould lead us beyond the scope of this ssork 
It is enough to mention the fact that all 
investigators are agreed upon these points 
and recognize the characters sshich these 
creatures possess in common ssith the losser 
sertebrates on the one hand and the marsu 
pials on the other hand 
\\ hat conclusion shall sse draw then from 
this singular commingling of characters 5 
May sse from the facts just mentioned deduce 
the inference which has recently been put for 
ward and forced into jublicuv by some natu 


ralists of mark that the monotremts are an 
older form than the marsupials and that the 
latter are direct descendants of the former 5 

There are two facts which st ind in oppost 
tion to this Mess first the rudimentary den 
tmon and second the present geographical 
distribution of the monotremes 

With respect to the first point the difficulty 
has sometimes been got oser by a ssholly 
groundless insertion \ccordmg to those 
ssho get oser the difhcults in this ss as the 
noss extinct monotremes sshich comprised all 
the forms of the. then existing mammalian 
fauna had certainly a more highly dcs eloped 
dentition sshich had been transmitted to them 
by the fishes and Microlestes and Droma 
thenum of the Jurassic Period arc probably 
descended from these primitisc mammals 
This h> pothesjs is in fact altogether without 
foundation Wherever we hasc discos creel 
the inner side of the lower jass of those pn 
mime mammals there sse hase been able to 
obsers c the characteristic indexed angle of the 
marsupials nothing of which is seen in the 
monotremes \ ct ih it is of no consequence' 
The descendants may hase acquired or lost 
this character may also hase gamed or lost 
any number of teeth 

Turthcr the present geographical thstnbu 
tion does not gisc the slightest mdicition of 
an y gre at antiquity belonging to this ts/ic 
Wherescr sse meet with old groups sshich 
hasc reproduced ihcmselscs ssith ceaseless 
modifications through the geological epochs 
while retaining their general ch traders like 
the Insectisora LngulaU and so forth sse 
find them spread oser wide areas taking 
possession of almost entire continents and 
when sse hase to do with old types sshich 
are near their point of extinction sse find the 
fess survivors m the most ssilels different 
geographical regions The tapirs afford a 
sinking example of geographical discontinuity 
of this hind in types sshich are undoubtedly 
scry old but sshich are gradialls disajpcar 
ing We must therefore look ssith con 
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fidence for monotremes on one or other 
hemisphere if these actual!) represent a very 
incient group reduced it the present da) to 
a small number of descendants But instead 
of that we find the members of the group 
restricted to a remarkably narrow area an 
area that could hardl) be smaller — the east 
and south of Australia Tasmania and New 
Guinea and nowhere else has the slightest 
trace of them been discovered either in the 
fauna of the present day or in the deposits of 
past geological epochs Such a limited dis 
tnbution belongs rather to types which have 
had only a very brief past 

In the present state of our knowledge we 
can accordingly assert nothing positive con 
ccrmng the origin of this abnormal and highly 
aberrant type We can only sa> that the 
facts which must in an) case be admitted to 


be very mdettpninatp speak rather m fat our 
of a somewhat recent origination of this 
group by degeneration from the marsupials 
But it is possible to defend all ktnds of sur 
miseS and hypotheses and while some regard 
the monotremes as direct descendants of the 
fishes or reptiles in favour of which view it 
must be admitted the laying of eggs by 
monotremes gives considerable weight while 
others again hold them to be degraded mar 
supials which have degenerated through an 
adaptation to a lower stage of development 
we must modestly confess that comparative 
anatom) cannot decide m whose favour the 
balance inclines This science is however 
so far the only one that would have a word 
to sa) on the subject for neither the pal-eon 
tologj nof the embryology of these animals 
is known 
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ABDOMEN (Lat ) The posterior cavity of the body 
separated from the chest by the diaphragm and con 
taming the intestines, liver, k dnejs, and other viscera. 

ABOMASUM (Lat at, from and omasum, bullocks 
tripe) The fourth or true digestive stomach in the 
compound stomach of the ruminants Also called Aenn t 
Stomach See fig 37 

ACCtSsORY HOOFS <*e Hoofs 

ACETABULUM (Lat, a cup-shaped vessel) I he 
socket in which the upper end of the thighbone is 
inserted In the Echidna or spiny ant eater this socket 
is not ossified in the middle so that the part of the pelvis 
where it is situated a[ pears perforated in the dry skeleton 
as in birds, Ac. 

ALLANTOIS (Or at 11, allan/os, a sausage) A pear 
shajied sac developed from the posterior end of the pnrai 
tive alimentary canal in the young of mammals and some 
other vertebrates before birth In the higher mammals 
it elongates, and while the terminal portion exjiands and 
enters into intimate connection with the wall of the 
uterus in the parent, and thus helps to form the placenta 
the other portion forms part of the umbilical cord con 
taming the great blood vessels by means of which the 
vascular system of the young is brought into commumca 
lion with that of the parent After birth the portion of 
the allantois within the body of the 5 ouug remains through 
life as the urinary bladder. 

ALLU\ IAL. Belonging or pertaining to alluvium 

of soil collected by the action of w ater, a term sometimes 
specifically applied in geology to the more recent of the 
Tost tertiary or Quaternary deposits, those in which the 
mammals axe all of still living species In this sense, in 
which it as distinguished from Diluvium, the word is 
more frequently used by continental than by Lnglish 
w mere. 

AMNION (Gr) A membrane investing the young 
of mammals and some other \ ertebrates before birth. 

AMPHIBIA (Gr amphi both and br>s, life) A 
class of vertebrates adapted in the young condition to 
live in the water and breathe by gills, but in a more 
advanced stage to live on land and breathe by lungs. 

AN AL (Lat at us the posterior of infenor opening 
of the alimentary canal) Pertaining to or situated tn 
the neighbourhood of the anus, as amt glands- 

ANUOGOLS (Gr ana according to and l^os, 
ratio) A term applied in natural history to mean similar 

'The author s indebted In IVut \Y A ttrfdmin of Ln rosily 
College U erpoot for k ndlv r adn g Uie proof* of this OIosmij 


in function though different in structure as the wmg of a 
bird and the wing of a bat See Homologous. 

AN AST OMOSL (Or ana a 0 am anew and sf ma, a 
mouth) 1 o inosculate w nh or run into each other to 
communicate with each other as the arteries and veins. 

ANCESTOR (Old Fr anentte from Lat. anttusscr, 
a predecessor) In the Language of the evolutionary 
theory a form from which a later form is be! cied to have 
devdoj ed by natural descent 

ANCESTRAL. Pertaining to an ancestor, having 
the character or characters of an ancestor in the evolu 
tionary sense of that term 

ANKAJ OSED or Vschvlosed (Gr angkytos crooked, 
angkyle, a joint) A term applied to bones immovably 
fixed together in 1 1 ices w here joints have at one time 
existed or usually do exist 

ANTHKOIOID (Gr anthrepos, man ttlos, form) 
Resembling man 

AN lHKOPOMORI’H/L (Gr an/hnpos , a man and 
morphe form) I he name of the group of apes which 
has most resemblance to man, the group including the 
gorilla and chimpanzee, the orang utang and the gibbons 

ANTIIROPOMOM IIOID Belon 0 mg to or resent 
bl ng the Anilirojiomoq liaa 

ANILERS I lie branching horns of a stag See 
fig 1 



APOPHASIS (Gr ape from, and phjsis, growth) 
A protuberance growing out from a bone, a knob or 
prominent part of a bone, w hatever shape it may hapjien 
to possess. 

ARBORHA 1 (LaL art r, a tree). Living on or frc 
quenting trees. 

ARCHAIC (Or arche, beginning) Primitive, as 
appl ed to structures in an evolutionary sense, belonging 
to a primitive type. 
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YRriOD\Cni A (Gr arias even and diktjlss i | 
Cn «) The name of — . 

an order of hoofed am . 

mat. in which the num f g^ i?Vx\ 
tier of toes ts even (two \ I 

or four) and there are wi . i 


tower part of the kg /> < c - 1 ■■ j 

wee the bod) of the v "■ 

book vot U. TO tS-O r » ..-SVufl ot bb«r » ’JT' C1 ' An o. 

. . . . d.cl)l^ belonging to lh« fruupof lb. Rum 

and oi and under wlv lhc c w-« <h«k «. k 

Can von mine in this rind oe ib. « Je b«<mi b.- 

(.tossaT) ‘VxnLofi.J a ITT!^ ™ 

\K I IOD ACll LE. irbchtto, »nd the .bwnce oT from wt h 
One of the \rtiodact)la. 

ALA Tr\ 0 lD (Gr an/ unit t ladle or cup) A term 
aj | lied in anatom) to two small cartilages at the top of 
jhc larynx and also to the muscles glands Ac connected 
with these. cartilages. 

AS 1 R AGAI bo (Or, the ankle bone) The bone of 
the inkle supporting die inner of the two bones of the 
lower kg namel) the tibia or shin-bone See fig j 

All \S ( n Gr ni)diologv the god who wis bet eved 





BUNODON'T ((>r founts, t mound and«/<Mtf,e<feKfor, 
a tooth) Having tubercled teeth, 
specifically applied to a group of 
the Amodactjla. See fig 6 JJI 

BURR A ring shaped bonj 'Yin gjt 
ndge at the base of a deer’s antler, £?/ 

a little above the skull c ^/|0 £f f 

C/ECU'I (Lat arm bind) /jjVk’I 
A bl nd process or more or less f) y \A 
elongated sac in the alimentary 
canal of various animal. f 

CAICAVHJM (Lat theheel) IF 1 ^ 

The largest bone of the ankle very V 

prominent in live horse, ’.ce figs 

. 34 t .4 l^erj.wofll p. 

' cwirwut ATE (Lat cant 

fwth a bell) Bell shaped speci b “' » 0 rn down by ow to w 
fically applied to a certain form of ” iScrJ by 

placenta. bJ '“ ts 

L VNINE (Lat cams, a dog) book'wi "pLm/«s 
T he e)e tooth the tooth coming 

immediate!) after the incisors veiy prominent in the 
Carnivora and hence named from one of the most 
familiar members of this order See figs 6 and 9 

CANNON BONE (Gr kmon a ruler) The single 
bone extending from the toes to f« r 

the ankle bones in ruminants and ^,1 
some other quadrupeds In the 
l orse it is from the first a single xoXJlT fl ' 

1 bone and is without any longi | 

tudinal groove, in the cow or CT HtfO 4 ( 


to supi ort the earth on hia shoulders) l"he first v ertebra 
of the neck artiuilating with and supporting the skulk 
In ihe mammtls it i» ring shaped an l in the higher 
forms ns centrum or body tv replaced bv a process from 
ihe second vertebra or axis fitting into the ring <tee 
figs. 3 and 4 

AMS. The name of the second \enebra. Sec Vila* j 
1 \LL! N (LaL babjm v whale) Tie horny plates 
on the palate of the ink 

or whale bone whiles. SHTl 11 

Vefi 5S fl j 

B 5 - AM In a *l>cc.al fj 

sense, the main stem of I II 'l 'l 
1 deer's antler a!*»e the I V I | j 

BICORN t ATI (lat Q V\ R , 
in, twice an 1 c mu a if Nk S I 
hom). Twol orn*d ifea * 4 

f calls apj 1 cd to a uterus '[ 1 

whichfotn and term nat« r.* j. _ r^w. „ n 

in two cav 1 ics, ln«Ji*>/S'Wf ” 

BRAIN, Li* c, and > 

Swill or Hist’ Sre rf»«s*i.s-»..> u i, 

, n > Th. vivfnni 

tw,'«tiieJy CtRrERlw <rn»UMrbM<. mw , hla 

and CmrrrLLLM 

I RICCI A (ItakV In geology an aggregate com- 
powsl Who !v or mi nlv of angulir fragments of tl c same 
roNk or t! renrnt rocks united by a ma ru or cement. 



1 


Ok*! .hi founti d£ 1 11 V Sp! t l>m R7.r0.nunp iS« Rcond in! ftf h 
waoipiK if I Ntidulo RpRicnlinit Ow wcoimI .ft! finidjils O* b* 
*ur%S. iIwk *rr dIioipI Vy ill. f*U. or iccouory bw/i. 

fWit ’N. comply* fu>Kn> In *Nc o !!le »nS 6 nuwi Mtumlion »l Ibl k.nrr 


sheep it i* formed by the fusion or un on of two bones, 
and the f bee of fusion is indicated b> a longitudinal 
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groove down the middle, m the came!, these two bones CER: 
are separate at the lower end, and in the Tragulina they See figs 
remain separate throughout life or fuse only at a late 
period See figs 7 and S 

CARAPACE (Fr ) A protects e shield, like that of 

the armadillos, or the hard covering of certain insects ot t , 

crustaceans, &.c. JP 

CARDIAC (Gr Lardta, the heart) Pertaining to the s' 
heart, nearer the heart, applied to the part of the stom- J 
ach situated nearest to the entrance of the (esophagus 
CARNASSIAL (Lat care, cams, flesh) The name \7 
applied to a tooth found in the Carnivora, and adapted ^ 

for tearing flesh It has lateral cusps or prominences (J 


CEREBELLUM (Lat) The small c 




for dividing the flesh, and a tubcrcled internal bed or 
process It is either a molar or premolar Also called 
Sedan it See the descrqtion of the carnivorous denti 
tion in the general account of the Carnivora in the body 
of the book See fig 9 

CARNIVORA (Lat caro, (amt, flesh, and tore, to 
devour) An order of mammals mostly adapted for a 
flesh diet See fg 9 

CARNIVORE A member of the Camnora 
CARPAI Pertaining to the carpus. 

CARPUS (Lat) The wrist or the part of a limb cor 
respond tg to the wrist, 
as, for example, the so V \ 

called ‘ knee’ in the A . __ 

fore liwtb of a horse, 

CARTILAGE (Lat 

cartilage) The name \ V 

of a tough elastic tissue ” - Nj ~r 7k 7'*^**^. C 77 ^\. 
in the body, gnstle ^ 

* CARTILAGI * 

NOUS Composed of 

cartilage. , r * iof»L«t tui 

CATARKHINE 11 . “ 7 It 

(Gr down, and 
r/ns, rhinos, the nose) 

Adj belonging to the Catarrh ms, or the group of Quad 
rumana, which includes the ape, gorilla, chimpanzee, S-c , 
and in which the openings of the nostnL are directed 
downwards Noun, a member of the Catarrhinx 
CATTRIBE Used in the text as equivalent to 
Iehda, or the family comprising the genus Ielis and 
allied genera. See fig 10 

CEMENT The bony tissue enveloping the fang of 
a tooth, and sometimes found filling up spaces between 
enamel ridges on the crown 
CENTRUM See Vertebr v. 


CEREBRAL Pertaining to the cerebrum — Central 
hum t spheres the two halves of the large brain 

Cl REBRUM (Lat) Hie fore or large brain Sec 
figs 11-13 

CERVICAL (Lat centv, the neck) Pertaining to 
the neck 

CFTACEA (Gr Idas, a whale) An order of mammals 
comprising the whales, dolphins and their allies See 
fgs. to and 31 

CIILLR I OOTlI One ot the teeth behind the 
canines whether a molar or a premolar 

CHEVRON BONES (from the name of a zigzag 
ornament in heraldry) A name giv tn to V shaped bones 
placed between the bodies or centra of adjacent vertebra, 
on the under side of the tail bee figs 14 and 27 


.hT-i 

F £ 14 — SleFcTcn of ihe Ti3 efi Dolph n. ck- CheeTOO booev 

CHIROPTERA (Gr char, the hand, and plena, a 
wing) The order of mammals comprising the bats 
bee fig 15 

CLAVICLE (Lat chmeufa, a little, ke)) The collar 
bone, the bone extending from ihe shoulder blade to the 
bnast bone. 

CLOVCV (LaL, a sewer) A common chamber or 
cavity into w Inch the alimentary canal and the ducts of 
the generative and urinary organs open, as in the mono- 
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COCCVX (Gr SMj*, » cuckoo) Hie terminal 
portion of the vertebral column in man, so called from 
its resemblance to a cuckoos beak See fig 32 



COLON (Gr) The middle section of the large 
intestine, forming the largest portion of the whole in 
testme 

CONDYLE {Gr Londylos, a knuckle) A rounded 
knob at the end of a bone serving to form a joint with 
another bone 

CORACOID (Gr korax, a crow, and ados, form) A 
bone present in the monotremes (as well as in birds and 
some other vertebrates) passing 
from the shoulder joint to the 
breastbone, so called because 
it corresponds to a proces> of 
the shoulder blade m man re 
sembhng a crow’s beak See 
fig 16 

COLON 01 D (Gr lorone, a 
cron, and a tos, form) A term 
applied to the upper anterior 
process near the hinder end or 
the loner jan, so called on ac 
count of its curved shape resembling a cron’s beak See 
figs 33. 3^. and 39 



CORPORA QUADRIGEMINA (Lat, fourfol , 
bodies) A portion of the brain Ijnng between th t cere 
bruin and the cerebellum 

CORPUS CALI OsUM (Lit, ha r( | or c ,l] ous ^dy] 
In anatom), the great band of brain tissue which unite 
the no hemispheres of the cerebrum in mammals Se 
fid ‘3 

CRANIAL RLGION See und« Skv-u. 

CR \NIUM (Lat.) The part of the skull mclosin 
the brain 

CRU N 1 FN GLANDS. Scent glands in the dee 
family situated in depressions in the lachrymal bone 1 
the neighbourhood of the eye 

CKUIMT R. Hie rump or buttocks of a horse 

CUSP (of a tooth) One of the prominences of th 
molar or cheik teuh. 


I)tCll)II\rr fall 0 (|) term applied 


to a placenta, the whole of which, including the part 
formed from the « all of the uterus of the mother, is cast 
off at the birth of the young arnmaL 

DECIDUOUS (Lat deculo, to fall off) Liable to be 
shed, as the milk teelh — Datduaus Placenta same as 
Deciduate Placenta 

DEGRADED In evolutionary language, applied to 
a structure which is believed to have lost certain special 
characters possessed by ancestral types Ihe degraded 
earuasstal of the bears, far example, vs a tooth which 
does not possess the marked characters found in the 
carnassial teeth of most Carnivora 
DENTI riON (Lat dens, a tooth) 1 The arrange 
ment and structure of the teeth 2 A set of teeth of a 
particular character — Complete dentition, a set of teeth in 
which all the three kinds, tnetsors, canines, and check tieth 
(molars and premolars) are represented. 6ee fig 9 
DEVELOPMENT A term used m botany and 
zoology in a special sense to signify the organic changes 
which take place m animal and vegetable bodies from 
their embryo state to the state of maturity 

DIASTEMA (Gr , an interval) Specifically, a gap or 
interval between teeth 

DIFFERENT I AT E To render different , specifically, 
in evolutionary language, to become differentiated is to 
be made different from a previous type through the 
acquisition of special characters 
DIFFERENTIATION 1 The process of differ 
entiating 7 A character or set of characters by which 
one form is distinguished from another of more primitive 


type 

DIFFUSE As applied to the placenta, having tufts 
or lobes containing blood vessels distributed all over the 
surface of the embryo 

DIGIT (Lat. digitus, a finger) A general term used 
by naturalists to denote either fingers or toes in man or 
the members corresponding to these in 
the lower animals The digits are always . .. 

numbered from the innermost outwards, 
supposing the palm of the hand or sole 
of the foot to be laid down fiat Thus 
the thumb or great toe is always the first 
digit, and when certain digits axe 
wanting, as in the horse or cow, 
the absent digits are always taken 
into account m naming those which 
arc present. See figs 17, 

JO-13, a 7 » 34 and 35 

DIGIT IGRADE (Lat 
digitus, a finger, and gra 
du r, to step or walk) 

Applied to animals which 

in walking touch the ^ i _ Lower art u 1 i> 
ground OnlyWIth the digits ef s'lioh to'i'u^rale Ihe dg U |gr;ule 
or toes, and not with the J p^' 

parts corresponding to the "** ™ *' an,a 
sole of the foot or palm of the hand in roan, in a more 
special sense, applied to a group of the Carnivora dis 
tmguished l>y that mode of standing and walking See 
fig 17 

1)1 LU VIUM (Lat , a deluge) Specifically, in geotogy, 
the earlier deposits of Post tertiary or Quaternary times, 
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those deposits m which many of the mammals belong to 
species now extinct, in this country usually called Pleis- 
tocene or Fo«t pliocene See Alluvium 



F e IS —Stull of Great 4»l-«su« «* Nib! ma. Mix Ha / M. Pre-mas tlx 
Observe ibe ent re abteive of Kdb »rd the ncomplete vygnm t c arch [• 0. h 



Ft 15 Sli Mot Sloth. it Jajal si molar process a iowearA proctu 
from lh« jugal Orel cth bone 11 Incwnplcic lyionul c arch. 

DIPHYODONT (Gr dts twice, //n<», to become, and 
odous, fufmtos, a tooth) Furnished with two sets of teeth 
in succession, as man 

DISCOIDAL (Gr dittos, a disc, and a /os, form) 
Hnvmg the form of a disc, more or less round and flat 
DIblAL (Lat ditto, to stand apart or away from) 
Farthest ana) from the trunk, or centre, as, the nnst 
bones ire at the distal ends of the radius and ulni. 

DIURNAL (Lat duuniis, belonging to the day) 
Active by diy , not by night 
DORSAL (Lat dorsum, the back) Pertaining to the 
baclc — Di rsal region, the back pirt of the body from the 
neck to the last of the false ribs 

EDEMATA (Lat t, without dens, a tooth) An 
order of mammals in which the middle incisors are always 


EPITHELIUM (Gr eft, upon, and thele, the nipple) 
A thin and delicate kind of cuticle like thit which coiers 
the nipple, specifically, a tissue composed of one or 
more layers of cells covering any free surface of the 
bod), including the walls of internal cavities, such as 
the mouth, anil such passages as have an tntcmal free 
surface, like the nasal passages, respirator) organs, At 
The epidermis ot scarf skin is only a slightly modified 
epithelium. 

EURASIAN Belonging td the combined continent 
of Furope and Asia. 

FVOLUTIQN The process by which one species is 
believed to be developed by natural descent from pre 
existing species 

LVOLUTIQNARY Pertaining to evolution or per 
taming to the theory that new species anse by natural 
descent from pre-existing ones. 

FACIAL REGION See under Skill. 

FAUNA (Lat., the goddess of folds, cattle, Ac) A 
collective name for tl e animals belonging to a region or 
epoch , as, the fauna of Great Britain , the 1 rnssic faun i 

FELINE (Lat. felts, a cat) Used in the text in the 
sense of a member of the genus Fibs, or (as an adjective) 
belonging to the genus Fehs. 

FEMUR (Lat.) The thighbone, the bone of the 
upper pirt of the hind leg 

FETLOCK. A tuft of bur grow mg behind the pastern 
joint of horses, and also the joint itself 

TIBULA (Lat, a brooch) The outer of the two 
bones of the lower hind leg, corresponding to the ulna of 
the fore leg or fore arm See figs *0-23 

FLIPPFR The fore limb modified so as to serve 
for a paddle in swimming as m seals, whales, and sea 

FLORA (Lat, the goddess of flowers) A collective 
name for the plants belonging to a region or epoch See 
Faux a 

TORM Used u\ botany and zootogy as a general 
term for a species or variety 


wanting and in some members of 

which there are tio teeth at ill See _j 

figs j8andi9 

EDENTATE A member of the r<*A 

Edentata 

EM BRA O (Gr en, in, and bryo, 
to swell) A )oung animal before <$"^1 

EMBRYOr OGY (embryo, and Gr jf ^ 

logos, discourse) The science which 1 ff a Q 1 
deals with the development of em y fj p 

'emBRA ONIC. renaming to an W if / 
embryo e n 

EOCFNE (Gt eos, diwn, and — " 

lamas, new). Belonging to the oldest ' Fi'^r 'rf 

division of the Tertiary rocks See ihe wWcbonc w sje 
Geological Table, vot 1 p 33 

EPIGLOTTIS (Gr eft, upon, and glofla the tongue) 

A cartilaginous phte behind the tongue, which during the 
act of sn allowing covers the glottis or slit like opening 
into the larynx at the top of the windpipe, and thus pre- 
vents foreign bodies from enienng the latter 



ross A (Lat , a ditch) A depression —Temfotal fossa, 
the depression in the skull in the region of the temple 
See fig *4 

FRCTNUM LIN’GU,T (Lit, bridle of the tongue). 
The bgiment or fold of the mucous membrane which is 
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situated underneath the tongue, and 1 nuts the motions 
of that member 

, fronhs, the forehead) 


One 



FRONTAI (Lat fro, 
of the bones of the fore- 
head in man, or one of 
the corresponding bones 
jn one of the lower am 
mils See fig 39 
rUNCl iovai 

Acting, performing a 
function 

FUNCTION LTSS 
Having no function, as 
the splint bones in the ** 
leg of a horse «'> 1 ««r 

I USED Specifically w h,h ‘ l 
applied to bones united though 
ts, cither distinct in the embrjo, 
in some allied form 
GLAND (Lat gluts, g/mdis 
an organism )ield ng some special secretion 
G 1 OTTIS (Gr ) The slit like opening into the 
trachea or nindpije 

JIA 1 ILK (lat taller, or alter, the thumb or great 
toe) The first digit of the hind foot See Digit 


originally distinct, that 
n the joung animal, or 


1 acorn) A part of 



r* c >/> -* I, yr* I r J 1 
S cf o*x 1 4 tS* [■«, Mel 

HFFL (of a tooth) A portion of the tooth catending 
horuontallv from the ba>< 

HOI OniUKIAN A member of the sea-cucumber 
onlcr of echinoderms, or the ctass which includes the 
sea urchins. 

HOMOI OGOUS {Gr Iwr. same, and l got ratio 
or j ropwtion). Correspond ng in structure though not 


in function, as the arm of a man and the aving of a 
bat 

HONE\ COMB B \G Same as Rihcuhtm 
HOOTS Horny coverings encasing the toes all round 
— Acctssory hoojs, the small hoofs present in sheep, goats 
3od other members of the cow family at some distance 
above the ground, representing the absent second and 
fifth digits See Djcit 

HUMERUS (Lat) The bone of the upper arm or 
corresponding bone in the loner animals 

H\OID (Gr T, and ados, form) The Y shaped 
bone at the root of the tongue, which it serves to support 
in vertebrates 

INCISOR (Lat tnait, to cut into) One of the teeth 
situated in the premaxill'e (m the front of the mouth) in 
the upper jaw, or the corresponding teeth in the loner 
jaw, so called because generally adapted for cutting or 
dividing Their form is exceptional in rodents, hippo- 
potamuses many marsupials, the flying cat (Galeopi 
thecus) and some other animals See figs 2 6, 9, 25, 
26, and 36 

INDECIDUATE (Lat in, not, and dcado, to fall ofl) 
Applied to a placenta which is not wholly extruded from 
the bod> of the parent at the time of the birth of the 
>oung animal See Deciduate. 

INDEX (Lat , a pointer) The fore fmger, or second 
digit of the extremity of the fore foot 
INGUINAL (Lat mguen, the groin) Pertaining to 
or situated in the region of the groin 
INSCC 1 IVORA (Lat vtseclum, an insect, and loro, 

I to devour) An order of mammaL mostly adapted for 
feeding on insects See fig 35 
INSECTIVORE A member of the Insectivora 
1 NSECT 1 \ OROUS. Perta mng to the Insectivora, 
insect eating — Inseetnorons dentition, a dentition of a 
simple kind, in which the teeth are exceptional!) uniform 
in character, generally more or less conical in shape 
INTERDIGITAL (Lat niter, between, and digitus, 
a finger) Situated between the fingers or digits — 
/nfrr-digital glands, glands situated on the hoof bearing 
joints of many ruminants See body of the book,vol 11 
P 73 

INTERMAXILLARY (Lat inter, between, and 
martlh, the bone at the side ol the upper jaw) Same 
as pretnaailla, so called because the tw o premavillx arc 
contiguous and lie in the middle of the mouth between 
the two maxillx 

ISCHIAL CALLOSITIES. Naked wart) patches 
on the hips of many monkeys 
ISCHIUM (Lat ) The lowermost or hindmost part 
of the hip-bone a separate bone in the embryo 
JUGAL BONE. The cheekbone, the bone external 
to the e)C and giving prominence to the cheek In a 
group of the sloths this bone is characterized by a well 
marked descending process. See fig 19 
KAIN 070 IC (Gr tamos, new, and so?, life) In 
gcotog), same as Tertiary See Ufological Table, 
xol 1 p. *3 

1 _\CHR\ M AL (Lat laehryma, a tear) Pertaining 
to tears, or to the place where tears are formed — Ltiehry 
mjl tone, one of the bones wh eh compose the lower 
part of the orbit — laehrj mat sinus , a depression in the 
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lachrymal bone in the deer lamilj , the depression con 
taming the crumen gland. 

LAMBDOID \L 
SUTURE (Gr hmbda, 
the letter A and ados, 
fonn) The suture at 
the back of the crown 
of the head connecting 
the upper part of the 
occiput with the two 
parietal bones. See 
Suture and fig 39 
—Lambda ft! (rest , 
a bony ridge situated 
at this suture 

h V M ELLA 
(Lat ) A thm 
plate. 

LAR\ N\ (Gr 
and Lat.) The 
voice box, the 
upper part of the 
windpipe, the part 
in which sounds 
are produced 

LIBER (Lat, a 
book) The third 
compartment in 
the complex sto- 
mach of a rumi 



nant, so called because it contains lajers of mucous 
membrane arranged like the leaves of a book, also called 
Omisum, Psalter mm, and Men} flies, or (Scotch) Mott) 
flies SiC fig 37 

LTG\MENT (Lat hgamenlttm , from hgo, to bind) 
A strong tissue serving to bind one bone to another 
LUMIHR (Ijl lumbiis, the lorn) Pertaining to the 
loin . — Lumhr regtitt, the 
posterior portion or the bod) 
between the false nbs and 
theupper edge of the haunch 
bone 

MAMM -E (Lat) The fe- 
male breasts. See vol l jv 3 
M \NUBRIUM STERNI 
(Lat, handle of the breast 
bone) Same as Presfernum 
'I \N\ PT IDS manj folds. Same as Liber 
M \RSUPI \I. Malta 3 member of the Marsupialia. 
Adj pertaining or belonging to the Marsupialia. — Mar 
sifh.il bouts, two spur like bones running forward* and 
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upward* from the front of the pelvis, characteristic of 
the marsupials and monotremes. See figs, sj and 28 
MARSUPIALIA (Lat marsuftum, a pouch). An 
order of mammal* m which the females usually base a 
pouch in front m which the) carr) about thur }oung for 
some time after birth See figs a 7 and 28 
MAX 1 I L \ (Lat) One of the bones forming the 
side of die upper jaw , the bone m which all tlu. teeth 
behind the upper canines are set 
MEDIAN (Lat medius, middle) Placed m the 
middle, running along the middle line 
MESOZOIC (Gr mesas, middle, and toe, life) In 
geology, same as Seconder) 

MLTACARI* \L (Gr meta, after, and etrfus) Be 
longing to the palm of the hand, or the corresponding 
part m the fore limb of the lower animals. Sec fig 17 
METATARS \I (Gr meta, after, an 1 ttrsr/s) Be 
longing to the sole of the foot or the corresponding part 
in the hind limb of the low er animals. See fig 34 
MILK DENTITION 7 , MILK TEETH The teeth 
which first appear, and which are afterwards shed in those 
animal* which have two sets of teeth 

MIOCENE ( C»r maos, less, and times new) In 
geology, belonging to the middle division of the Tertiary 
rocks. See Gtoux.ic.vt. Tablf, vol 1 p 23 
MOI.AR (Lat. moh, to gnnd) Sometimes used as 
a general term for one of the cheek-teeth, but more 

il|®> 
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ImluMi EtrphxnL (Molif of Afncao Elephant. 

specificall) applied to those cheekteeth which ajpear 
only in the permanent dentition Sec figs. 6 , 29 and 30 
MOLLUSK (Lat mo/lustvs, soft) A number of ihi 
Mollusca, the group of soft bodied animals to which the 
snails, mussel*, sea slugs, Ac belong 

MONOPHAODONT (Gr monos, alone fhy T to be 
come, and odous, odonf’s a tooth) Furnished with only 
one set of teeth in the course of life like most of the 
Edentata. Distinguished from Difh\ed*.nt 

MONOTRrMATA (Gr menus, single, and trema an 
aperture) The name of an order of mammals in which 
there is onl) one opening to the exterior for the dumber 
which receives the terminations of the intestinal canal, 
and the ducts of the unnat) and generate e organs. 
MONOTRFME. A member of the Monotremata. 
NARES (Lat) The nostrils . — Pi sten y rires the 
passages leading from the nostrils to the bade of the 
mouth. 

NASAL (Lat tiasus, the nose) Belonging to the 
nose, spcaficall), applied to the bones inclosing the 
nostnls and situated immediate!) in front of the frontals. 
See figs. 31, 33 and 39 

NICTITATING MEMBRANE (Lat ml , 10 wink) 

V membrane placed within the ejeJds and capable of 
being rapidlv passed over the front of the C)C to remow 
foreign matters also called the third t)dtd It is present 
in reptiles and bird*, and tn the monotremes among 
mammals. 
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situated underneath the tongue, and limits the motions 
of that member 

FRONTAL (Lat front, fronhs, the forehead) One 
of the bones of the fore- 
head in man or one of 
the corresponding bones 
in one of the lower am 
mils See fig 39 
ri; NCI IOV M 

Acting performing a 
function 

FUNCTIONLESS. 

Having no function as 
the splnt bones in the 
leg of a horse 
FUaED Specifically 
appl ed to bones united though originally distinct that 
is either distinct in the embryo in the young animal or 
in some allied form 

G! \ND (Lat gtm ghnlts an acorn) A part of 
an organism yield ng some special secretion 
GLOTTIS (Or ) The slit like opening into the 
trachea or wind) 1) e 

HALLl \ (Lat haltex, or otlcx the thumb or great 
toe) The first digit of the hmd foot See Dicn 
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11 PFL (of a tooth) \ portion of the tooth extend n™ 
horizontal!) from the base 

HOLOTHUR 1 AS A member of the sea-cucumber 
order of cchinoderms, or the class which includes the 
*ea urchins. 

HOMOLOGOUS (Gr hemes, same, and l ges, ntio 
or proportion). Corresponding in structure though not 


,n function, as the arm of a man and the wing of a 
pit 

HO\E\ COMB B \G Same os Rthettlnm 
HOOFS Homy coi enogs encasing the toes nil round. 
^-Accessory hcefs, the small hoofs j resent »n sheep, goats 
-ind other members of the cow family at some distance 
jibove the ground, representing the absent second and 
jifth digits See Digit 

HUMERUS (Lat ) The bone of the upper arm or 
corresponding bone m the lover animals 

H\OID (Gr Y, and ados, form) The Y shaped 
pone at the root of the tongue, which it scries to support 
in tertebrates 

INCISOR (Lat mad >, to cut into) One of the teeth 
situated in the prenia.\il!a3 (in the front of the month) in 
jhe upper jaw, or the corresponding teeth in the loner 
jaw , so called because generally adapted for cutting or 
finding Their form is exceptional in rodents, hippo- 
potamuses, many marsupia'is, file hying cat (Ga’ieopi 
thecus), and some oilier animals See figs z 6, 9, 25, 
26, and 36 

INDFCIDUATE (Lat m, not, and decide, to fall off) 
Applied to a placenta which is not wholly extruded from 
the body of the parent at the time of the birth of the 
young animal See Deciduate 

INDEX (Lat , a pointer) The fore finger or second 
digit of the extremity of the fore foot 

INGUINAL (Lat inguen, the groin) Pertaining to 
or situated in the region of the groin, 

INSLCTIV ORA (Lat insect urn, an insect, and tom 
to deiour) An order of mammals mostly adapted for 
feeding on insects See fig 35 

INSECTI\ ORE A member of the Insectnora. 
INSECTIVOROUS Pertaining to the Insectnora, 
insect eating — Instctnorous dentition, a dentition of a 
simple kind, in which the teeth are exceptional!) uniform 
in character general!) more or less conical in shape 
1 NTERD 1 G 1 TAL (Lat inter between, and digit ns, 
a finger) Situated between the fingers or digits — 
inter digital glands, glands situated on the hoof bearing 
joints of man) ruminants See body of the booh,io! 11 
1> 73 

INTEKM/WILLARY (Lat inter, between, and 
maul/a, the bone at the side o( the upper jaw) Same 
as premaxilla, so called because the two preiraxilla: are 
contiguous and be in the middle of the mouth between 
the tn o maxilla: 

ISCHIAL CALLOSITIES. Naked warty patches 
on the hips of many monkeys 
ISCHIUM (Lat) The lowermost or hindmost part 
of the hip-bone, a separate bone in the embryo 
JUGAL BO^L. The cheek bone, the bone externat 
to the eye and giving prominence to the cheek. In a 
group of the sloths this bone is characterized by a well 
marked descending process See fig 19 

kAlNOZOIC (Gr kaines, new, and see, life) In 
geology, same as Tertiary See Geolocic*i. Table, 
lol I p 23 

LACHRk MAL (Lat lachryma a tear) Pertaining 
to tears or to the place w here tears are formed — Zeuhry~ 
metl h me, one of the bones which compose the lower 
part of the orbit — La hr} mat sinus, a depression in the 
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l’LACENTA (Lat, a cake) The organ by which m 
t^e higher mammals the blood vascular system of the 
embryo is brought into in 
timate connection with that 
of the mother 
PLANTIGRADE (Lab 
pliu/a, the sole of the Toot, 
and gradtor, to step or w alk) 

Applied to animals which 
in standing and walking 
touch the ground with the 
entire sole of the foot, as 
man, or with the parts cor 
responding to the sole of 
thefootor palm of the hand 
See fig 34 

PLA l YRRHINE (Gr 
p/atys, broad, and r/us, 
rhinos, the nose) Adj , be 
longing to the Platyrrlnnas, 
or the group of the Quad 
rumana in which the nose e " Calcin ” a ’ 
has a broad middle partition and the nostrils directed more 
or less sidewards A'oii/i, a member of the PLnjzrhinar 
PLIOCENF (Gr plaos, more, and Lamos, new) In 
geology, the term applied to the most recent division of 
the Tertiary rocks See Geolocicat Table, \oL i p 13 
PLOUGHSHARE BONE The name of a highly 
modified sesamod bone present in 
the moles See fig 35 
TOLLEX (Lat, the thumb) The 
thumb, the first di„it of the hand 
or fore foot. See Dicrr 
PREMAXILLA (Lat fra, before 
and m ixilta ) The bone situated in 
front of the maxilla, the bone in 
which the upper incisors are set 
Also called Intermaxillary or Inter 
maxillary Bone 

PREMOLAR (I-at pra, before, 
and molar) One of the front cheek teeth, more pre 
usely, one of the cheek teeth which appear in the milk 
dentition and are replaced by others in the permanent 
dentition. 

PRESTEKNUM (Lat pra, before, and sternum , the 
breastbone) The anterior portion of the breastbone, 
the manubrium sterm 

TRIM ARY In geology, the term applied to the 
older rocks from the Cambrian to the Permian inclusive 
Also called Palaowie See Geological Table, vol 1 p 33 
PROBOSCIDES (Or proboskts, Lat proboscis, and 
Gr ttdos, form) An order of mammals, the members of 
which are furnished with a proboscis which serves as an 
instrument for grasping and as an organ of touch, the 
elephant order 

PROBOSCIDEAN A member of the Proboscides. 
PROCESS. Specifically, in comparative anatomy, an 
outgrowth, especially one of considerable length relative 
to us breadth, a prolongation, not a mere swelling, knob, 
or excrescence 

PRONATION (Lat promts, having the face down 
wards) The act of rotating the lower arm in such a 
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manner as to turn the palm of the hand downwards 
opposed to Supination 

PROXIMAL (Lat pro vim us, next) A term applied 
to the part of anything nearest to the trunk or point of 
ongui, as the bone.of the uj per arm is articulated at US 
proximal end to the shoulder blade opposite to Distal 
PSAL1ERIUM (Lat. form of Gr psalterion, the name 
of a stringed instrument) Same as Liber 
PYLORIC (Gr Pyloros, a gatekeeper) A tern* 
applied to that part of the stomach where the pylorus or 
opening into the intestine is situated opposite to Cardiac 
QUADRUMANA ( I-at quatuor, four, and matins, the 
hand) The order of mammals comprising the apes and 
monkeys so called because very generally provided with 
an opposable first digit both on the fore and hind Ret 
QUATERNARY (Lat quatuor four) In geology, a 
term appl ed to all the rocks after the Pliocene Also 
called Post tertiary See Geological Table, vol 1 p 13 
RADIUS (Lat , a ray or spoke of a wheel) I he bone 
of the forearm which lies innermost when the palm of 
the Iiand is laid flat and the corresponding bone in the 
fore limb of a quadruped It corresponds to the tibn m 
the leg or hind limb of a quadruped See figs 1 7 and 34 
RECTUM (Lat rictus, straight) 1 he terminal portion 
of the intestinal canal 

RENNET STOMACH The abomasum the fourth 
or true digestive stomach in the complex stomach of 
ruminants so called from containing the juice which 
enables it to coagulate milk. See fig 37 

RETE MIRABILE, plur Rltia Mirabilu (bt, a 
wonderful net) A branching network of small blood 
vessels in the course of a large blood vessel. 

RETICULUM (Lat , a net) The second division of 
the complex stomach of ruminants so called from being 
divided into small compartments or cell* by means of 
partitions crossing each other nctnise Also called 
Honey-comb B if See fig 37 

RETRACTILE Capable of being retracted. 
RETROGRADE DEVELOPMENT In evolution 
ary language, a modification or process of modification 
by which has been brought about a structure less highly 
specialized than one believed to have existed m an 
ancestral form 



RODENT (I-at rodo, to gnaw, rodent, rodenfis, gnaw 
no) A member of the Roden na. 

RODEN TI A. An order of mammals with incisor 
eeth specially adapted for gnawing Sec fig £ 
RUMEN (Lan, the throat) The paunch. See fig 37 
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NOCTURNAL (Lat tmturnits, belonging to the 
night) Active by night, and resting by day, opposed to 
Diurnal 

NUCHAL (Low Lat nucha, the nape of the neck) 
Pertaining to the nape of the neck 
OCCIPITAL Pertaining to the occiput or back part 
of the head — Occipital bone , the bone at the back of the 
head See fig 39 

OCCIPUT (Lat ) The back part of the head 
(ESOPHAGUS (Gr eisophagoj) Hie gullet, the 
tube leading from the mouth to the stomach 
OLFAC 
TORY (Lat 
olfaao, olfac 
turn , to smell) 

Pertaining to 
the sense of 
smell — Olfae 
lory lobes, tivo 
lobes or seg 
merits of the 
brain in which 
the nerves of 
smell have 
their origin. 

See Tg it 

OMASUM (Lat , bullock s tripe) Same as Liher 
0N10GFNETIC(Gr mils, beings md genesis, genera 
tion) Pertaining to the development of the individual 
distinguished from Phylogenetic See Development 
OPPOSABLE As applied to the first digit of the 
fore or h nd foot, capable of having the fleshy part on the 
fore or under surface placed in contact with the corres j 
ponding part of the other digits of the same extremity 
ORBIT (Lat orbit a, a circuit) The bony ring or 
socket in which the eye is set It is sjid to be dosed 
when cup shaped as in man, complete when consisting 
of an entire ring though open behind, as in the lemurs, 
and mcomplte when there is not an entire ring of bone, 
as in the Carnivora See fig 24 
ORBITAL Pertaining to the orbit 
ORIGINAL In evolutionary language, first in the 
course of development, also, present in or pertaining to 
a primitive type. 

OSTEOLOGICAL (Gr estcon , a bone, and hgos, dis 
course) Pertaining to osteology or the science which 
treats of the bones, pertaining to the bones of the body 
and theft arrangement 

OVARY (I-at ozarium) The organ in the female 
producing ova or eggs 

OVIDUCT (Lat o< urn, an egg, and ductus, a duct) 
A passage for the ovum or egg from the ovary 
OVUM, plur Ova (Lat) An egg, a cell capable 
when impregnated of developing into a young animal 
PACHYDERM (Gr paeliys, thick, and derma, skin) 
A thick skinned animal, a member of the Fachydeimata, 
an order of mammals constituted by Cuvier to Include 
the elephant, rhinoceros, hippopotamus, Ac., the members 
of which are now divided among several orders 
PAI /FONTOLOGV (Gr pal nos, old, on/a, beings, 
and hgos, discourse) The science that treats of fossils 
or relics of extinct forms of life 



PALAEOZOIC (Gr palaios, old, and tSl, life) ' "in 
geology, same as Primary ~ 

PARIE1AL (Lat /on«, a wall) Belonging to the 
side — Parietal bones, the bones forming most of the side 
of the skull in roan, and the correspond ng bones in the 
loner animals See fig 39 

PATAGIUM (Lat , the border of a dress) The term 
applied to the flying membrane in bats, flying squirrels, 
the flying cat, and other quadrupeds capable of flymg, 
or, at least, maintaining themselies in the air so as to 
make great leaps 

PAUNCH The first compartment tn the complete 
stomach of the niminants Also called Rumen See 


a comb) Comb-hke See 


fig 37 

PECTINATE (Lat peeten, i 
fig 26 

PFCTORAL (Lat. pectus, the chest) Pertaining to 
the chest — Pectoral anh, same as Shoulder girdle 

PFLVIS (Lat , a basin) The bony arch connecting 
the lower or hind limbs, 
which are articulated to 
See fig 32 
PLRISSODAC 
TYI A (Gr penssos, 
odd, and dalty las, a 
finger) Hie name of 
order of hoofed 
mammals in which 
there is always an odd 
number of toes on the 
hind feet, and the toes 
on the fore feet, if ev en 
in number, are unsymmetncal See figure 33 

1TRISSODACT YLR. A member of the Pensso 
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dactyla See fig 33 

PETROUS PORTION OF TEMPOR \L BONE 
See under Temporal, 

PHALANX, plur 1 ’iialangfs (Gr, a row) One of 
the small bones of a finger or toe 



PHVI OGENETIC (Gr phyle, a class or tribe, and 
genesis, generation) Pertaining to the evolution of a 
form or group of forms, pertaining to development from 
ancestral types 

PINNIPEDIA (I at pmna, a wing or fin, and pet 
pedis, the foot) An order of mammals including the 
seals and walruses, sometimes considered ns a sub-order 
of Carnivora See Flipper and fig 23 
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/ I’LACFNl A (Lat, a cake) The organ by which m 
„lfie higher mammals the blood vascular system of the 
etnbrjo is brought into in 
t mate connection mth that 
of the mother 
PI ANTIGRADE (Lat 
flint i, the sole of the foot, 
and^riMW^to steporualk) 

Applied to animals winch 
in standing and walking 
touch the ground with the 
entire sole of the foot, as 
man, or with the parts cor 
responding to the sole of 
the foot or palm of the hand. 

See fig 34 

PLA l YRRHINE (Gr 
fluty s, broad, and r/ns, 
rhinos, the nose) AJj , be 
longing to the Phtyrrhinoj, 
or the group of the Quad 
rumina in which the nose ** C;Jc * n ' um 
has a broad middle partitionand the nostrils directed more 
or less sidewards Noun, a member of the Platyrrhina 
PLIOCENE (Gr flu os, more, and kainot, new) In 
geology, the term applied to the most recent division of 
the Tertiary rocks See Geological Table, vol i p *3 
PLOUGHSHARE BONE The name of a highly 
modified sesamoid bone present in 
the moles See fig 35 
POLLEX (Lat, the thumb) The 
thumb, the first digit of the hand 
or fore-foot See Digit 
PRLMAXILLA (Lat free, before 
and m ixtlla ) 1 he bone situated in 
front of the maxilla, the bone m 
which the upper incisors are set 
Also called Intermaxillary or Inter 
maxtU try Hone v"d w <». 

PREMOLAR (Lat free, before, 
and in ilar) One of the front cheekteeth, more pre 
cisely, one of the cheek teeth which appear in the milk 
dentition and are replaced by others in the permanent 
dentition 

PREbTLRNUM (Lat free, before, and sternum, the 
breastbone) The anterior portion of the breastbone, 
the manubrium stemi 

PRIMARY In geology, the term applied to the 
older rocks from the Cambrian to the Permian inclusive 
Also called Paleozoic See Geological Tablf vol 1 p *3 
PROBOSCIDEA (Gr froboskis, Lat ffobosets, and 
Gr a Jos, form) An order of mammals, the members of 
which are furnished with a proboscis which serves as an 
instrument for grasjing and as an organ of touch, the 
elephant enter 

PROBOSCIDE AN A member of the Proboscidea. 
PROCLSS Specifically, m comparative anatomy an 
outgrowth, especially one of considerable length relative 
to its breadth, a prolongation, not a mere swelling, knob, 
or excrescence 

PRONATION (Lat fronus, having the face down 
wards) The act of rotaung the lower arm in such a 



manner as to turn the palm of the hand downwards 
opposed to Sufi lation 

PROXIMAL (Lat fioximus, next) A term applied 
to the part of anything nearest to the trunk or point of 
origin, as the bone. of the upper arm is articulated at its 
fioxtmal end to the shoulder blade opposite to Hist it 
PSALTERIUM (Lat form of Gr fsalicrion, the name 
of a stringed instrument) Same us Liber 
PYLORIC (Gr fyloros, a gatekeeper) A term 
applied to that part of the stomach where the fylorus or 
opening into the intestine is situated oppos te to Canltac 
QUADRUMANA (Lat quatuor, four, and mantis, the 
hand) The order of mammals comprising the apes and 
monkeys so called because very generally provided with 
an opposable first digit both on the fore and h nd ftet 
QUATERNARY (I at quatuor, four) I11 geology a 
term applied to all the rocks after the PhoLene Vlso 
called Post tertiary See Geological Iable vol 1 p 23 
RADIUS (Lat , a ray or spoke of a w heel) 1 he bone 
of the forearm which lies innermost when the point of 
the hand is la d flat and the corresponding bone in the 
fore limb of a quadruped It corresponds to the till 1 in 
the leg or hind limb of a quadruped See figs 1 7 and 34 
RECTUM (Lat rectus, stra ght) I he term nal portion 
of the intestinal canal 

RLNNE1 STOMACH The abomasum, the fourth 
or true digest ve stomach in the complex stomach of 
ruminants so called from containing the juice which 
enables it to coagulate tmlk. See fig 37 

RETE MIRABILE, plur Reiia Miramlia (Lat, a 
wonderful net) A brandling network of small blood 
vessels in the course of a large blood vessel. 

RETICULUM (Lat , a net) The second division of 
the complex stomach of ruminants so called from being 
divided into small compartments or cells by means of 
partitions crossing each other netwise Also called 
Honey-comb Bag See fig 37 

RETRACTILE. Capable of being retracted 
RETROGRADE DEVEI OPMENT In evolution 
ary language, a modification or process of modification 
by which has been brought about a structure less highly 
specialized than one believed to have existed in an 
ancestral form 



RODENT (DR 1° S"»*. “*“■ E "” 

•A A member of the Kodentia. 

RODENTIA. An order of mammals with incisor 
eth specially adapted for gnawing See fig 3 6 
RUMEN (Lat , the throat) The paunch. See fig 37 
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RUMINANT (Lat ruminor, to chew the cud) An 
animal that chews the cud See fig 37 

SACRUM (Lat, sacred) The vertebra (usually atv 
chylosed) to which the haunch bones, are articulated. 

S AGlTI AL (I-aL sagtltr, an arrow) A term applied 
to the suture connecting the two parietal bones bee 
under Skull — Sagittal crest, a bony ridge in the position 
of the sag ttal suture 

SCAPHOID (Gr ska phi, a boat, and ados , form) 
The bone in the wrist at the end of tht radius, the 
corresponding bout in the carpus of the lower animals 


be adapted for performing the special acts of gnawing, as 
in rodents, grinding, as in horses and cows, and so on 
SlTCULUM (lit, a mirror) In zoology, a bright 
spot m animals, such as the light-coloured patch on the 
hind-quarters of tht rot-deef 
SPHINCn R (Gr sphmgkUr, from sphingt, to con 
strain) A name apphtd generally to a hind or circular 
muscles, or muscles in rings, which serve to close the 
external orifices of organs, and more particularly to those 
among them which haic the peculiarity of being in a 
stale of permanent contraction, independently of the will, 
and of relaxing only when it is required 




that the contents of the organs which they 
dose should be evacuated 
Si’Ll \ I JJONIS 'Hie functionlcss 
bones on each side of the cannon hone 
of a horse, representing the metacarpal 
bones of the second and fourth digits. 
SaiCvi t 

SUPINATION (1-at sufinus , on the 
bach) The act of rotating the lower arm 
m such a way as to turn the palm of the 
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hand upwards opposed to Probation 
SUPR \ OCC IPITAL CRLS1 Same 
os Ltvnhdoidd Crtst or Rtd^e 


SCAPULA (Lat ) The shoulder blade 
SE A COW 1 he popular name for one of the Sirenia 
SEBACEOUS (Lat scbaecus) Tatty, secreting fat — 
Sebaceous glands, skin glands secreting an oily or fatty 
matter 

SECTORIAL (Lat seco, to cut, sector, a cutter) Same 
as Carnassi it 

SELENODONT (Gr scleiil, the moon, and oious, 
odontos, a tooth) A term applied to 
teeth the surface of which exhibits 
crescent shaped bands of enamel See 

fig 38 

SEPTUM (Lat) A partition 
SESAMOID BONES The name 
of certain bones formed at the jonts Sl ^£ t j* urfaTrf 
of the toes and elsewhere ui many cvraa ? ,pe «.• v, 
mammals, so called fiom the supposed 
resemblance of manyof them tothe seeds 
of the Indian plant called Sesame See figs 7 and 35 
SHIN BONE Same as Tibia 
SHOULDER GIRDLE The circle of bones formed 
by the two shoulder blades and the two collarbones 
Also called Pectoral Arch 

SINUS (Lat, a bay) A cavity — Pio/ital sinuses, the 
cavities between the plates of the frontal bones or bones 
of the forehead, the cavities which in man produce the 
prominent ridges above the eyes 
SIRENIA (Gr saieri, a mermaid) An order of 
mammals See fig 22 

SEULI* The skeleton of the head It is. dtx/ied 
into a cranial region, constituting the brain case, and a 
facial region, comprising the bones of the face See fig 39 
SNAG A prong or spike , specifically applied to the 
smgL spike which is the earliest form of a deer's antler 
SPrCI VLIZr To make special, to adapt to the 
performance of special functions T he teeth, for example, 
are said to be specialized when they are so formed as to 



&UTUUT (Lat sutura, from sup, to sew) The line 
along which any two bones of the skull arc dove tailed 
into one another See LAMUooimL and Sacihal, and 
fi S 39 

S\ MPIIV SIS (Gr , a growing together) The union 
of bones by means of cartilage, the place where bones 
are so united — Pubic symphysis, the union of the bones 
in the inferior and front portion of the pelvis 

TARSUS (Gr firsts, the flat of the foot) The as 
semblage of small bones belonging to the ankte, and the 
corresponding bones in the hind limbs of the lower am 
maIs.~7Jrrw/ region, the region of the tarsus 

TEAR PIT Same as Lachry mal Sinus See Lach rv 
mil. 

TEMPORAL (Lat tempora, the temple) Belonging 
to the temple — Temporal /ossa Sec under Eo«sa — 
Petrous portion of the temporal bone, that part of the tern 
poral bone which contains the internal organs of the car, 
answering to the pro-ohe, or bone in front of the ear m 
the low er vertebrates 

TENDINOUS Pertaining to a tendon, composed 
of tissue like that of a tendon 

TENDON (Tr from Latin fend’, to stretch) In 
anatomy, a cord composed of a bundle of fibres forming 
a tough tissue which serves as the means of attaching a 
muscle to a bone 

TERRESTRIAL Belonging to the earth, frequent 
ing or inhabiting the surface of the ground opposed to 
Aquatic and Arboreal 

TERTIARY (Lai- UrUns, iVmd) An geology, the 
term applied to the more recent rocks above the Cre 
taceous and ending with the Pliocene See Geological 
Table, vol 1 p 23 

THIRD EYELID See Nictitating Membrane. 

THORACIC Btlonging to the thorax. 

THORAX (Gr) The chest, the part of the body 
extending from the neck to the last of the ribs 



GLOSSARY 


TIBIA (Lat, a flute) The shinbone, the inner of 
the two bones of the loner leg or loner part of the hind 
1 mb in quadrupeds It corresponds to the radius in the 
arm or fore-limb See fig ^ 

1INT- A spike or prong, speciall) applied to a 
spiked branch of the antlers of a deer 
IRAtiUS (Gr tragus, a goat) l he cartilaginous 
\ ah c like flap winch extends from the front backwards 
01 cr the entrance to the car passage so called probably 
from the fact of its being 
provided in some persons 
with a tuft of hairs like a 
goats beard 
TROCHAMER (Or 
trtch >, to turn) A knob 
or process at or near the 
upper end of the tlugh 
bone for the attachment 
of muscles concerned in 
rotating the limb —7 7 m J 
trochanter, a lateral tro 
chanter near the upper r* »— Tfc« c™«« »• v,«i 
end of the thigh bonechar j'TX’Li'SSj 

actenstic of the Ferisso we e/ Coro«o.J i* z>s«- 



dactyla 

TUBbRCLI I) 


use ardi fr Luo e 
/ m IjunbJo Jol *uiure. 




TOOTH A tooth the surface of which is provided 
with small blunt knobs or tubercles, especially, one of 
the molars m the Carnivora behind the camassials 

ULN \ (Lat, the elbow ) 1 he outer of the tw o bones 

of the forearm when the palm of the hand is laid flat, or 
the corresponding bone in the fore limb of one of the 
lower animals It answers to the fibula m the hind limb 
See figs 17 and 34 

UNDiri ERFNTIATED Not characterized by a 
special structure, for example, the simple and uniform 
teeth of the dolphin. 

UNGUICGL \TE {Lat unguis, a nail) Furnished 
w th nails or claws 
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UNGUI ATE (Lat ungula, a hoof) Furnished with 
hoofs 

UTERUS (Lat ) The w omb 
VASCULAR (Lat rvix, a vessel) Connected with or 
belonging to the sy stem of blood vessels, or the circula 
tory system 

\ LLV FI In a spicial sense, the delicate hany 
covering of a deers antlers while growing 
VERTEBRA (Lat 1 erto, to turn) One of the bones 
of the column inclosing the 
spinal coni See fig 40 
MSCrRA (Lat pi of 
titan) The contents of the 
great cavities of the body, 
especially of the chest and 
abdomen Thus the heart 
liver, stomach Ac are ail 
viscera, and one of them 
separately is a ussus 

WITHERS. The eleva * ££££ wTtf Z 
tion at the junction of the vtrtcbu i«- K pui»i or mu j e»»«i 
shoulder bones of a horse 2h*h*» i« wmui «*«nn rim* 
WRIST I he part of the the m.c « nd S c w> 
arm where the hand is jointed * "* K 

to the forearm, sometimes 

u»ed in the body of the book in a wider sense to des gnate 
also the corresponding part in the fore limb of one of the 
lower animals the carpus. 

Z0\ ARY (Gr *o> r Lat a/w, a belt) Having the 
form of a belt or ring 

7AG0D0M (Gr 374 on a joke and oJ us edonfos a 
tooth) A term applied to teeth d vided into transverse 
ridges by means of deep grooves, as in the taj ir 

ZYGOMA 1IC ARCH (Gr •)pmi from ygm a 
yoke) The arch of bone in the skull formed by the 
meeting of a backward process from the jugal or cheek 
l tone and a forward process from the temporal bone 
In so ne forms this arch is incomplete c ee figs 3 1 33 
36, and 39, and comp fgs r8 and 19 
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— True, general chars 1 tfir 163 
Fdis 1 163 

— cat us, I. 1 7a 173* 

— coneolor L 176 177* 

— eyra. 1 180, » 

— Leopard us, i 168 169* 

— macro sec) s I 169 * 170. 

— mamculuta 1 171 473 * 


— pardalis, 1 178 • 179 

— pardinus, ) 183 184. * 

— Scrvtl 1 174 173 • 

— tigris L t6j # 

— trnirlm, ] 174.* 
Felsinothenum 11 34 
Fennecuj L 233 
Fennek I Ijo* 

Fetiet U aa$ * 

Fiber nbcthiciu ii 159 * 
Field-mouse u 136 

— I-ong tailed 11 156 

Field sole Common 11 137 • 
Flesh-eaters general chars, 1 129 

— Geographical Distribution and 
Descent of the i 234. 

FI pper fa. 847 • 

F7 pper footed Animals or Seals, 
' a 39 

Fir mg-cat 1 93 * 94 

Flying phalanger, Squirrel ii 203 

204* 

Flying squirrels 1 143. 

Fore- and Hind 1 mbs I 3 
Fossa, i 184 485 • 234- 
Fox 1 146 147 * 

— ’Long-eared L tj2,* 

— Sahara, i x a o* 

—White or Arctic, i 149* 

Fuses, general characters 1 144. 

Galago Common, u 89.“ 

— Grand or Thick It led, 1 S8 
— crasjicauditns i 88 
Galngomdi l 83 
Galagos. 1. 83 
Galeop thccida, I 93 
Galeopithecus, i 78 
— soluans. 1 93*94 
Galethylax il 214. 21, 

Gallons general characters, 1. 219 


Gal dia i 234. 

Gahdictis, s. 234 
Garden shrew l «i8 * 

Gaur u 114* 

Gar-eus gaums il 124.* 
—•sondaicns.il 123 126.* 

Gaya] 11 124 123.* 

Caiclia dorms 11 90,* 03 
Gazelle 11 90,* 93 
Cehda l 43 53 S3 56 • 

Gelocus, Ii 139 
Genet Common i 187 • 188 
Genetla vulgaris t 187 * tS3 
Geomys bursana il 162.* 
Gerhillus 11 160. 

Gibbon White-handed S 4a 43 * 
Gibbons general characters, i 39 
G raffe, general characters, fa 128 ' 


Giraffes u 137 140. 

Ghram, n 249 
Giobiceplialus melas u 8 9 * 
Glossolhenum fa 150 
Glutton 1 21S * 

Glyptodons, n 19a 

Gnawers, general characters fa 141 
Gnu \\ lute-tiled u ,03* 

Gnus, |i ,« 

Goal Angora, n J07 * 108 
— Buoir il 106." 

—Domestic 11 107 

— Rocky Mountain n 104 * 
Goats gen chars., u 103 137 
Gopher n 167 • 

GonDa > 31 32,33*74 
Grasigrada u 190 
Grind n 8 9* 

Gnsons, giiu.nl characters 1 219. 
Ground Squirrels 11 146 
Guanico u. 134 

Guariu ii 79 80 • 

Guenons, gen chars 1 48 49 * 
Guereia 1 47*48 
Gu b. u as * 

Guinea p g B 17s 
Gulo borealis 1 ar8 * 

Gurkur 11 54.* 

Gymnorhina 1 103 
Gymnura 1 126 
Rafflesil j sat 

Gymituree general characters 1 6a 

Halianassa 11 24 
Hat core Dugong 1 21 * 24 
Halmtrurus 11 207 so3 
Hamster Proper 11 134.* 

Hand 1 6 
Hapale L71 
— Jacchus L 79 * 73 

— mdas I 72 

— rosalia l 71 * 72 
Hapalcmur l 79 

— gnseus 1 82*83 
Haploceros omcncanus 11 104 * 
Hare Alpine u 174 176* 

— Common 1 174 173* 
-Mountain u 174 176* 
-Vonhern 11 174 176* 

Hares, Piping or Calling d J73 
Hartebeest, 11 ror • 

■ Harvest mouse ii 156 
' Hedgehogs gea, chars 1 tat 723 ' 
Ildaletes u 58 
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Helladotl tnum u 
1 lelohyus, ii 138 
; Herpestcs I 192 
-gnseus i 194-* 

-Wlddnngtom i 193 
H p pa non 11 60. 

H ppopotamus 11 64.* 136-138 

— amphbus 11 64* 

— libcriensis, fa 64 
—major 11 137 

— mnor 11 64 137 
Hippotgm, 11 52 

" rcl elt ri S3* 

— qurgg-v 11 53 

— Zebra 11 5z * 53- 

H ppotragus leucophtra, ii 99 
— mger ii 98* 

Hog family 11 136 137 
Hogs African u. 68 

— Pigmy ii 72. 

Honey bear 1 201 * 202 
Hoohxk, 141* 

Horse Domesticated fa 35 

— family, general chars, h 49- 


Horses fa. 38 

— African general ebarj 1 1 5 a 
— Asialc general chars. 11 54, 
— Wild general characters 11 59 
Hollers general characters 1 62 
Hoilmg Monkey Red i 63* 

45 * 45 


Huroi 


1 224 


Hussar Monkey 1 48 
Hi ormoschus fa 62 136 139 
— aquaticus il 76 
Hyaena Broun i 157 237 
— Spoiled 1 156 * ij7 217 

- Striped 1 156 * 237 

- an trams r u 137 
-brunnea i 157 


spclaca 1 237 

simta.1 156 * 

Hytenas gen chars 1 134 =34 =37 
Hyinda general characters 1 154 
Hytenarctos 236 
Hyr-enicus 1 236 
Hyrenodonuda 1 233 
Hydrochorniscapybara 11 172 173 • 
Hydromss 11 syy. 

Hy lobaies general characters 1 39. 
-lar 1 42 43 * ^ 

-syndactvlus 1 40 
Hylomys 1 114 
Ilyomoschus aqual cus 1 76 
Ilropotamus 11 138 J39 
Hyperoodon 11 3 

Hypstprymnus penicillatus 11 207 
208 * 

Hyrachyus u 58 
Hyracida,u 38 general characters 
39 5 8 

Hyracodon 11 58 
Hyracothenum il 213 
Hyrare i 220* 

Hyrares, general characters l 219. 
llyrax Abyssman fa 41 * 

-Sr" 4 



Jaguarondi 1 180 
Jua Monkey L 49, * sr 
Jcmmel 11 132 
Jerboa, Lgyptian il 160 * 161 
— famih general chars 11 160. 
Jggetal ils> 

Jumping hare Cape 11 16* * 16 
Jumping hares 11 160. 

Jumping rabbit of Siberia il i6< 


Kahau 1 46, *47 
Raking 1 102 * 

Kanchil 11 7^ * 76. 

Kangaroo Great u 208 * 
Kangaroos general chars 11 206 
Kashkar 11 111 1x2 * 

Kcrabau Buffalo 11 119 * 

Kiang 11 c, 

Kidang 1 78 * 

K lltr whale, u 3 8.* 

Kinkajou 1 2or * 202 
K nkajous, I 234. 

Khppdass, il 41 
Koala 11 204. 20 s * 215 
Kobus ell psiprymnus 11 97 • 98 


KuUn 11 53 

Lagidium Cuiaer i 11 167 * 168 
Lagomysaipinus.il 173 174* 
Lagostomustnchodaciylus « 168.* 
Lagothnx Humboldu 1 64 • 
Lngolis Cuwen. si 167 * 168 
Lama, general characters i 134 
peruana, n 134,* 135 
Laopithecus, 1 76. 

Larynx 11 229 
Lemm ng 11 158 * 

Lemur 1 77 

— Cat, 1 8r * 83 

— Dwarf 1 8r * 83 

— Gray or Broad nosed, 1 8a * 83 

— Mouse 1 81 83*84. 

— Ring laded 1 81 83,* 84 
— Slowpaced fa 90.* 

— sarus, L 8 x 

Lemuranda. I 95- 
Lemunda, 1 80 
Lemurs 1 80. 

— African Slow 1 87 

— Hying 1 93. 

— \ tiled 1 85. 

-Weasel. 1 Bi 

Leopards Hunting i 161 16*. 

Lep d demur i 79. 8 r 
Leporxds general chars » 173. 
Leptonyx leopardinus, L 249.* 

— momchus.1 249. 

Lepus alp nus. 11 174. >7*-* 
cuius 11 175 >77* 
ptrua 11 174. >75 * 

:!us II 174. >75-* 


Lichanolus Jndris. I 84.* 
s 1 4- 
ofclis 1 936 
limnothenda 1 95 
Linsang 1 190.* 

Lion, 1 163 * 

Llama. 11 « 34 .* * 35 - 

ias, general chars., il 134 137 

Lophiodon il 38. 

Lophiothenum fa. 58 

Lons. L 77 89- 
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Lorn Hump L 89, 90. 

— Slender L 90.* 

Lortst la, i 89. 

Lutra vulgaris, 1 at 1 ) > 23* * 
LutreoU i 237 
Lutnflts, 1 *3 4. 

Luindt general characters, l 
L scaon t 136, 23, 

— pettu, i 13*, *i3-* 

I yncodOD palagoniLUt 1 229.* 
Lynx, Hooted L iSt 

— Polar 1. 182, 183 * 
—Spanish l 183. 184.* 

— caligjtus. 1 18 ■ 

— Caracal 1 tSi* 

— panhnus. ■ 183, 184 • 

— ttilgans. u 182. 183.* 
LvtmooiK l 229* 


Qtiomoigus, l 49 jt * 
-ecaudatus t. 49. 52* 

— ctythrxns, l 51 

— Inuus. i 49 5 s * 

— rhesus. 1. 49 50 * J I 

— silcnus i 49 S« * 

Macaques gen. chars. 1 49 74. 
Wiclnwodt. i 236 
Macropus giganleus, 11 208 * 

— major 11 208 

Mactoscelida. general characters, 
i nj «7 

Mjcrasccltdcs Roieti 1 116 
-typeus 1 n > »ri6 
Macrothcnum 11 190 
Ma lncqua, u 92,* 94. 

Magot 1 49 52 * 

Ma ba It 44 * 

MalbruV i 49 

Mammalia, general chan, l a 

— orders familes, and tribes of 
L 1S-22 

Mammals l 2 

— Non placental 11 192 

— Pouch bearing n 19a. 
Mammoth, li 31 
Mimpjlon, | 191 1 >2 • 

Manatees general chats. 11 23 


V.ntig'h* 1 , v 

Manqoustis, gen chars, i 192 
True 1 19a. 

Man s longicaudau 10189.* 
pentaltctslt ti 189* 

Mara K. t7t * 

Mart led Cat. 1. tjo 171 • 


Mastodon gigjnteum. u 36. 
Megalony*, b. 190 
Megatons. I 235 
Megamjs. it. 178 
Megatheriums a 190. 

| Mehan 11.132 
; Metes, l 335. 

! — tea us, ■ 213. 214.* 
i Mdlioora i. 317 
— capcnsiS i 216*217 
Mephitis. 1 217 *35 

— suffocant 1 217/ 218 
Mcnones. it ito. 
Merycopotamn* u >37 
Mesoh ppus. tl 60. 
Metjsythenum a 24 
Mias 1. 36.* 

M crocebtts 1 77 82 

— myoxnus 1 8t *83. 

M crolestes 1 127 11 213 221 
Micromjs mmutus a 156. 
Midas leonnus.1 72 

— utsulus, i 72 
Milk glands 1. 3 

M moptcrus Scbretben 1 97 
MmV u 228 
Miohtppus, 11 60. 

Mmki L *4- 65-* 

Minima, l 70 * 

Mole Star-nosed 1 raj* 
Moles 1 123 124 
—Golden l i2> 126.* 
Mole-rat Common Lunopean 


Monachui nlbnenter l 249 
Mongoose 1 19+* 

Monk seal 1 249. 

Monkeis, Bushy eared general 
characters, 1 73 

— Naked laded gen chars. I 62 

— Short tatted gen chars 1 67 

— of Ncu World, 1 6a 
-of Old World 1 32 
Monoddph a [ 136 
Monodon monoceros, 11 to 11 • 
Monophyodonts 1 8 
Monolfcmcs. gen chars, tt 216 

— Geograph cal D stnbuiion and 
Origin of the 1 220 

Moon* Monkey I 48 

Moose-deer j, 86. 

Mormon leucopharns 1 59 
— VVaimim ’1 5 V* 

Morothenum u 19a 
Morse L 2 3 <x 
M osasaura. it 19 
Moschus moschifenis. Jl 76-* 
Moufioii 1 111 

— Ltiropean il T12 113.* 

Mouse Common Domes! c u 136.' 
— Opossum or Hjtng li 304. 


| Musk-ox. 11 its.* lid 139 
I Muskrat » 159* 
j Musk shresss, 1 116 
[ Musquash u. 159.* 

Vustela. gen chars l 220 a 


j Mycetes general characters, 1 62 

— seniculus 1 63 • 

| Mydaus, 1 23s 

— TeVtgon s. 215,* 216 
I Myaop iheciis. 1 48 
1 Myodes leromus 11 158 * 

I Mjogale l 116 
— moschata 1. n6. # 

J — pvrcnaica. l 116. 

Myogaltda 1 ri6 
Myopotamus coi-pu 1 165 • 
Myops. a 17* 

Myowla, general chars 11 148 
Myows. il 178 
— atellananus 11 149. 150.* 

-ghs.il 149.* 

Mjrmrcob us. iu 213 

— fascisms, it J99.* 
Myrmecophaga jubata, 11 187 * 
Wytmdossddactylus tl 18S* 
Mysticetc general chars. 11 14 


Narsshat 1 10 it* 

Nasieornia general chars. 11 +) 
basua soctalis, L 200 • 201 
Necrolemur 1 94 u 139. 
bunas Monkey 1 . 48 
Noctule 1 106 * 

Notothenum it 212 
•fyetereutes, 1 233 

Nyclicobiis lardigradus. I 89. 
Nyctipilhecus I 69 
— InvirgauiS 1 70.* 

Nylgau 1 96 * 97 

Obesa, general characters 11 64 
Ocelot 1 178 • 179. 

Deration Dtntmtmgii u. ibo' 
Oclodontida gen chars. 11 164 
Onager 11 54 * 

Ondatra 11 159* 

Opomery* n 139 
Opossum Conti 011 11 196 19; 
[ Opossums cen chars, it 10. : 


Otters general chars 
Ouakan t 67 * 
Ouistit ! 72,* 73 
Onbo* mosdtatus, 11 
Otis Argali 11 112 


Or Burmese W tld 11 1 

— Humped 11 126 127 

— group, genera! chars 
Oxen IL 137 139 

— True general chars 


Palarother da il *13 
Palioihermm 11 60. 
rale-bock, 11 91/ 93 
Panda 1 203 • 234 
rangolin Long tailed n. 189* 

— Short ta led 11 189* 

Pangol ns general thats 1 t88 
Panther African u 168 

— Vsiat c I 168 
Taradoaure Common 1 191 * 
Paradosures l 190. 

FacadoKurut typus. u 191 * 
Paramts iL 178 

Pascng 11 106 • 

Teecanes 11 136 

— American general chars , il 7* 
Peccary Collared It 72 * 

— White-bpped. 11 72 

Petletes offer, •' ,6r * 162 

Pedtmana 11 195. 

Pekan L 224 

Pdi c Bones d ajo.* 

Pcrtlestes It 214. 
rcramcles nuuta il 198 * 

— Mg footed 11 198 * 199 
PertmelirLt general chars il 197 
Pentliettum 11 212 214 215 
Terchocrus 'tt 13b 
PcnssodactyLa il 58 

— general characters il 38. 



Martens, genera! chars. I atS, aao. 
—True, general characters. L 221 
Manuka, general characters, k sit. 
MavtudiXi, Il 31 36. 
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rhvMrim It general chan. 
Pictudago, u 185, |8S * 
I*'lf family general chans 
Ilgs. Ruminant if 138 

frae 1 l 67 Ij6 »J7 
rk» Alpine, IL 173 t74 • 


I ilhescturtia sdurtus, u 69.* 

riigMuLuc, it 179 313 

Ham grate I find limb U *3t • 
PiaLan sta gangcllct tl 4 5.* 
llate Heaver il 163. 

Flat) garni 5, il 138. 

Platypus Duct billed lu 317 * 
rblrirhia r t 6a. 

Plilytthines, Amman i 73. 


Pi crop da i 101 
Pterupus erlul % t toa. 

Puma L 176 177 • 
Putorms 1 3zo ii) 

— trffl nca i. aafi* 

— lutrcoLi i 228.* 

— sarmat cui L *26 

— i"bncuj L aaS 

— vulgaris 1 337 


E*. u. 9a-* <A 

— taitanca H 9£* t/> 

Saimlra t 69.* 

) 61 prneral 
Sail Wttfc. I 67 * 
SAis, general ebaract 

— proper i 67 
Saphan if 4) 
buiusni, 1 63 • 

Sasu >i 91 *93. 
Sassl il joa.* 
Sauropsida. 1. 3. 


« 16 >0 * 
peneral chart. ii 44*. 
Tiw U I4J. 

■anVev L 69* 


R-ibb I, 11 17S 177* 

Plesiosaurus, il 19 —tun 1) general chan, ii 173 

II ocene i t J, IL 137 Raccoon Common I 198 199* 

II ohip| us, il 6a. — Cralxntng i 198 

Pi oluphut vulplceps, ii 213. — Mn can or Kick footed L >9® 

Ilx-kcl mice 1 t$2 Raccoons general characters ■ 

Poepl ags general chan tu 206 158 234 

PoCpI ajpts gronn ens U 133.* Rang fer Larandus, IL 8) 8,* 

Polar Rear l soj.* Ra paces, u. 197 

Polecat i 23 1 * aa> Rat Rlack il 1 55 * 

—Tiger L 336 — BrO»n, 11 »5S* 156 

Polecats, i 320 114. Rats and M c*. II r,S 

I ol> I tciyla. Ii fir 64 Rat kangaroo Tufted tailed «* 

poreula II 7a 207 ao8 • 

J orciipmr, Afr can Brush Uilcd a Hitelus. L 3t7 

t®3 * *®4 — eapensls, L 216,* 317 

—Common lauopcan 1' 163 * Rcduncus deotngus il 94.* 

— f nilly general chan II 163 Reed-buck il 94 • 

Itorcus 1 138 • Reindeer ■■ 84 8,* 

— tablntcsa ii 71 • Reproducton I ti 

porpoise Ii 7* Retia mlrahil a II 181 

Porca* p ctuv 1 96 • 97 Rhesus Monkeys, I 50. • 

I'otamocliorrus pesuc Ulus ii 69.* Rl Inoceros, ii 38 

— porcus.11 69.* — ftmly general chars k 41 

I olamogale \ IX, -African. 11 47 

rotoroos, ii 307 — Tvso-horaed 11 47* 

Potto I 87* — bi-orats, il 47 • 

— ftmlj i 87 —in leu, II 47* « 

Pojoti IL r8, • — jaeanlcus, il 47 

lYsInc-dog 1 14S * _i m us. U 46 47 

I'rloslont.a gigas 1 184, »8, • _ ,omatieni < i 4- 

I*uon >don gfgas 1 184*18, — t chorhlmis k 4, 39. 

— gracil s, L rpo.* Rhinoceroses 11 59. 

Proboscldea, grn chats Ii *6 Rh nolophus, l 98 109 
Prolmuti lenns, Geographical I's — Rrrum-cqu num Ltio* 

tnbm on an I Descent of 11 3„ — h ppos deros. L wo. 
Protascla-hears, general chars., i Rhmopoina mcro|h»l! m. 1 

*99- 108 * 

Pis I niseis Monkey I 46.* 47 Rhiropl aga. general chan i 

ln»ud«litdrpros5ieotnls.ii 114.* Rhyl na IL 31 34 


1 — t chorhhuis k 4 > 59. 

J Rhinoceroses 11 39. 

I Rh nolophus, L 98 109 
I — Rnaim-erju num L no * 

— h ppoi deros, L wo. 

Rhmopoina mcro|h\» nl»f 


— lotor 1 198. 199.* 
1‘inptihecin, i 79. 8, 
llora stomas iu 24. 


rms m general ch 
ITotrlet l 334. 
—•'-aland 1 L >5* * 

IVotol pput n 60. 


Rhvrxna tetra UctyU. I 19,-* 

R rshok ii 96* 

Riser hi), ReiL I 69.* 

River-hogs, il 68. 136 
R rer-hurtes, general chits. H ^6 
Rock-lusdger fam Ir general ctar- 

ucleru ' 39 S* 

Rock kangaroo. \eltow footerl I 


I ‘scinetes. u. 16a. 

I ‘-ciuratus 11 17S 
■sciunda. general characters, 11 141 
| Sduras, 1? 1,8 
I — ssdgaris iL 145 146 
Sea bear 1 344 243.* 

Sea-calf I 349. 

I Sca-cos, a. general characters 1 ao. 
— Gcograpl isaJ DLstnhulion an 1 
Descent of (he iu 24. 
Sea<lephant I 346. 247 * 

. Vs leopard. L 249.* 

‘Seaton Stdlcr's I 343* 

Sei rept les il iS 
■ Seal madder nosed i 348 • 

— Common 1 349 
— Grecnlsnd L 249, 2,0.* 

I Seals general characters, I 339. 

. — Eared. I 241 

' —True general tVnranen 1 *46 
j— Geograph al Dint Ik ton an I 
Deucm of the I 333 
Selenodonui II 62 
Semnopithee! grn cl art, i 46 73 
S, mnopitl ecus mlell it l 4>* 4^ 
l-nasca L 4«.* 47 
8ersal L 174- «7a * 

' SI eep general chan u 109 137 
— Lartary 1'IU.t no * 

— Domesl cated I 114 
— Rocky Mountain II rl 1 • 
sh intdrr girsile i 3. 

Shrew of luxany I 118 
shrews (Insect vorat I 1 17 
s Liming l 40. 

S m a gr icral c! aractcrx L 36 
— sat) ms. L 36 * 

. s m i r general cl aractrn I a 
— American L 74 

Smg-S ng iL r * 9« 
s in La general characters, u jo 
‘ Sisathen ins iL 140. 

Skeleton. L 4 
, Sk n. L 3. 

Skntl | 4 and 6 ,urr 

Skunk Brad an L 117 * a iS 


— Twvtocl ■( r8>* 

1 Sloths, general characters. 1 
f Solenodon pa rad sum I t 


Sijtodun. 1 >14 

SuIhI V sion of Mammals In sc) <n 
presumed onlcrofi r»ji mon 14 

SutKingulaLa. geoeralcharu l 169 
Subursi U. general chars, l 198. 
SuiiLa general characters, iu 66. 
Super^cial Gian Is t y 
Suricata tetra Uctjla. L 19c * 

Su. || 133 
— palustns iu 68 

Ssnotua bartmtcl us. L rot* ioj 


Tag m. » 144.* *IS- 

Talesl Monkeys gets chics. 1 4s 

Talapom 1 48 

Ta!pa rurojuei L 133 124 ♦ 

Tap iv I 123 

Taman i la teir.vl.ici jla iu |83 
Tamils unsius, 11 146* 

Tana I 114 nj.* 

Tamecs k «>o, sat * 

Tajir An Jes or Hairy 1 4* 


fam Iv general cl 
Tapirs. 38 98 


— spectrum. I 9 1 
Tasmanian Cta 1 L 

— M O-f IU *M * 11 
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Tiger L lij.* 

— Clouded 1.189* l-a. 

Tiger -horses n. 31 59. 

Tnodon n. ai+ 

T unomu, a. I "9- 
Tragdaphus senptus u 93* 
Tngulda general characters a 
-d Ijd 139. 

Tragulus pvgmaia iu 75 * yd 

Tree-kangaroo Ursine u. xr * 
Tree-porcnpine Tn-coloured n 

T^'thod 

Tnco notion 1. 1*7 11. 214. 

Troglodjles L 31 3a -4 

-eon-a. L 3>* 

— I»RW ‘•33- 
-Tchego I 3a 

Topai® U «4 
Tupaias, Climbing l 116 
Tar ii 127 
Ts taped l. iu 129. 

k-mte-e ii 94.* 

1. nau 1:. i3o 189* 

Cngulates, Even toed ik 36 
— —general characters. 1 61 
— - — Geographical Dtstnbi 1 on and 
Descent o( the \ 136 
—Odd toed gen. chars jS 


Ungulates Odd toed Geographical 

\i enaCnena > 189. 

Dutnbot on and Descent of the 

—Dog 1 i a i * 


— Zibetha u 189 * 


\ivcmda gen chars. 1 1&0 334 

Urebt h. g> *93 

\i mine Cat 1 174* 


— Dasvure u sol* 


\ nem ics general chars. 1 186 

Lraus ameneanus 1. ao8 • 309. 

\11caeha 11 i63 * 


\ oles general characters n 1^7 


\ulpes 1 144- 




W illab) iu =06 


Walrus, k 2 so. 


Walm L 83 * 84 


Wanderoo 1 49 ji * 

\ amp re Tine l rod 109.* 

Wapli >i 8a 

\ errol ngma gen chars. u 1S6 

W art hogs general chars, iu 69 


W aterbok u 97 * 98 

tertebmi general characters and 

W aler hogs 11 136 

d detent types cf u r 

W alec mob- u. ai7 * 

\ espertilio Daubentom 1 io;, * 




\ ecpertihon d-e u 103 

Water vole 11 158* 

t t-penigo \jlsom 1 107 

W easel Proper 1 227 • 

— noctuU l 97 rod 

Weasels general chars 1 aa 3 

— pip strcllas u 106 107 * 
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—While 11 lo.* 

Whiles Bottle-nosed il 3. 
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— Toothed general chars. 11 4 
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acters 11 14. 
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W ol "es general characters i 137 
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Zebu 11 ia6 137 * 
Zeuglodonts n 19. 



